iMfm 


-^^^£i^ 


~i'>^ 


3312. 


50G                  li^^ 

^0^             ■ 

HARVARD    UNIVERSITY 

^0vh 

-^ 

Library  of  the 

\ 

Museum  of 

1 

Comparative  Zoology 

1 

^- 

PROCEEDINGS 


Indiana  Academy  of  Science, 


1893. 


W.  A.  XOYES, 
C.  A.WALDO. 
W.  W.  NORMAN, 


Editors. 


A.  W.  BUTLER, 
C.  H.  EIGENMAXN, 
V.  F.  MARSTEKS, 
L.  M.  UNDERWOOD, 
F.  M.  AVEBSTER, 


Asst  Editors. 


BROOKVILLE.  IN'D  : 

'rBr.isiiKD  BV  THE  Academy. 

ALiasT,  1S94. 


TERRE  HAUTE,  IXD. 

Moore  &  Lan#.en,  Piu.vtkks, 

1894. 


TABLE  OF  CONTENTS 


Page 

(Jfficers  18".«-94 4 

Committees  1893-94 5 

Complete  List  of  Officers 6 

Constitution " 

By-Laws S 

List  of  Members 9 

Biological  Survey 13 

Botany 1-1 

Bibliography  of  Botany 20 

List  of  Plants 30 

Zoology 67 

Bibliography  of  Fishes 71 

List  of  Fishes 7(j 

Ornithology:  Bibliography 108 

Notes  on  Indiana  Birds 116 

Bibliography  of  Mammals    ...  120 

List  of  Mammals   .  124 

Moliusca 140 

Bibliography  of  Moliusca 142 

List  of  Moliusca 145 

Geology  :  Bibliography •  156 

Suggestions  for  the  Biological  Survey 191 

Phanerogamic  Flora 183 

Relation  of  High  Schools  to  the  Survey 199 

Proceedings  of  the  Winter  Meeting,  1893 205 

President's  Address 205 

Geology •   •   •  219 

Biology .....  224 

Physics  and  Chemistry 262 

Index 275 


ILLUSTRATION. 


Crmvley's  Ridge 


OFFICERS,    1893-94. 


Pke.sidext, 
W.  A.  NO  YES. 

YicePkesidknt, 
A.  W.  BUTLER. 

Secretary, 
C.  A.  AVALDO. 

Assistant  Secretary, 
W.  W.  NORMAN. 

Treasurer, 
W.  P.  SHANNON. 


EXECUTIVE  COMMITTEE. 

W.  A.  NoYBS,  Amos  W.  Butlek,  C.  A.  Waldo, 

W.  W.  Norman,  W.  P.  Shannon,  John  M.  Coulter, 

J.  P.  D.  John,  T.  C.  Mendenhall,  0.  P.  Hay, 

D.  S.  Jordan,  J.  L.  Campbell,  J.  C.  Branner, 

J.  C.  Arthur. 


CURATORS. 

Botany John  M.  Coulter. 

Ichthyology Carl  H.  Eigenmanx. 

Ornithology Amos  W.  Butler. 

Herpetology O.  P.  Hay. 

Eatomology F.  M.  Webster. 

Mammalogy E.  R.  (^uick. 


COMMITTEES,   1893-94. 


.T.  C.  Arthur. 

C.  H.  ElGENMANN, 

Stanley  Coulter, 

M.  C.  Stevees, 


C.  A.  Waldo, 

J.  S.  Wright, 


PROGRAMME. 

MEMBERSHIP. 
M.  B.  Thomaj^, 

NOMINATIONS. 
A".  F.  Marsters, 

AUDITING. 
STATE  LIBRARY. 

W.  A.  No  YES, 


D.  W.  Den:*is. 


P.  S.  Baker. 


R.  W.  McBride. 


C.  H.  ElGENMANN. 


A.  W.  Butler, 
A.  W.  Duff. 


LEGISLATION  FOR  THE  RESTRICTION  OF  WEEDS. 
J.  C.  Arthur,  J.  M.  Coulter,  J.  S.  Wright. 

EDITORS. 
W.  A.  NoYES,  C.  A.  Waldo,  W.  W.  Norman. 

PRESERVATION  OF  ABORIGINAL  EARTHWORKS  NEAR 
ANDERSON. 

J.  M.  Coulter,  J.  P.  D.  Johx,  O.  J.  Craig, 

D.  W.  Dennis,  F.  A.  Walker. 

BIOLOGICAL  SURVEY. 
L.  M.  Underwood,  A.  W.  Butler,  J.  M.  Coulter- 

DIRECTORS  BIOLOGICAL  SURVEY. 
L.  M.  Underwood,  C.  H.  Eigenmann,  V.  F.  ]Mar.sters. 

RELATIONS  OF  THE  ACADEMY  TO  THE  STATE. 
C.  A.  Waldo,  L.  31.  Underwood,  A.  W.  Butler. 


C.  H.  Eigenmann, 


FINANCE. 

Stanley  Coulter, 


Alex.  Smith. 


o    c    o 


s; 

M 

K 

« 

m 

^ 

r- 

> 

^ 

^ 

o 

O 

o 

o 

o 

a 

s 

a 

a 

a 

<5 

<i 

-^ 

<! 

1 

o 

1-5 

"9 

c 
o 

- 

5 
"a 

a 

o 

O 

a 

J3 

Q 

Ph' 

hi 

d 

-^ 

o 

^• 

O 

1-5 

E-i 

Q 

i-i 

^ 

_ 

^ 

'f 

_ 

f 

^ 

(M 

CO 

-* 

lO 

.1 

-^ 

o 

_Li 

r<i 

^0 

X 

X 

X 

x 

X 

CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  Association  shall  be  called  the  Indiana  Academy  of 
Science. 

Sec.  2.    The  objects  of  this  Academy  shall  be  scientific  research  and 
the  diffusion  of  knowledge  concerning  the  various  departments  of  science. 
ARTICLE  II. 

Section"  1.  Members  of  this  Academy  shall  be  honorarj'  fellows,  fel- 
lows, non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work,  or 
in  original  research  in  any  department  of  science,  shall  be  eligible  to  ac- 
tive membership.  Active  members  may  be  annual  or  life  members.  An- 
nual members  may  be  elected  at  any  meeting  of  the  Academy ;  they 
shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars,  and  there- 
after, an  annual  fee  of  one  dollar.  Any  person  who  shall  at  one  time 
contribute  fifty  dollars  to  the  funds  of  this  Academy,  may  be  elected  a 
life  member  of  the  Academy,  free  of  assessment.  Non-resident  members 
may  be  elected  from  those  who  have  been  active  members  but  who  have 
removed  from  the  state.  In  any  case,  a  three-fourths  vote  of  the  mem- 
bers present  shall  elect  to  membership.  Applications  for  membership  in 
any  of  the  foregoing  classes  shall  be  referred  to  a  committee  on  applica- 
tion for  membership,  who  shall  consider  such  ajiplication  and  report  to 
the  Academy  before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  work,  who  ha  ve 
recognized  standing  as  scientific  meo  and  who  have  been  members  of  the 
Academy  at  least  one  year  may  be  recommended  for  nomination  for  elec- 
tion as  fellows  by  three  fellows  or  members  personally  acquainted  with 
their  work  and  character.  Of  Members  so  nominated  a  number  not  ex- 
ceeding five  in  one  year  may,  on  recommendation  of  the  Executive  Com-, 
mittee  be  elected  as  fellows.  At  the  meeting  at  which  this  is  adopted  the 
members  of  the  Executive  Committee  for  1S91  and  fifteen  others  shall  be 
elected  fellows  and  those  now  honorary  members  shall  become  honorary 
fellows.  Honorary  fellows  may  be  elected  on  account  of  special  promi- 
nence in  science,  on  the  written  recommendation  of  two  members  of  the 
Academy.  In  any  case  a  three-fourths  vote  of  the  members  present  shall 
elect. 
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ARTICLE  III. 

Section-  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot  at  the 
annual  meeting,  and  shall  hold  office  one  year.  Thej'  shall  consist  of  a 
president,  vice  president,  secretary,  assistant  secretary,  and  treasurer,  who 
shall  perform  the  duties  usually  pertaining  to  their  respective  offices,  and 
in  addition,  with  the  ex-presidents  of  the  Academy,  shall  constitute  an 
executive  committee.  The  president  shall,  at  each  annual  meeting,  appoint 
two  members  to  be  a  committee  which  shall  prepare  the  programmes  and 
have  charge  of  the  arrangements  for  all  meetings  for  one  year. 

Sfx.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the  city 
of  Indianapolis,  within  the  week  following  Christmas  of  each  year,  unless 
otherwise  ordered  by  the  executive  committee.  There  shall  also  be  a 
summer  meeting  at  such  time  and  place  as  may  be  decided  upon  by  the 
executive  committee.  Other  meetings  may  be  called  at  the  discretion  of 
the  executive  committee. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  threee-fo-urths  majority  of  attending  members  of  at  least 
one  year's  standing.  No  question  of  amendment  shall  be  decided  on  the 
day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned  to 
a  curator,  whose  duty  it  shall  be,  with  the  assistance  of  the  other  mem- 
bers interested  in  the  same  department,  to  endeavor  to  advance  knowl- 
edge in  that  particular  department.  Each  curator  shall  report  at  such 
time  and  place  as  the  Academy  shall  direct.  These  reports  shall  include 
a  brief  summary  of  the  progress  of  the  department  during  the  year  pre- 
ceding the  presentation  of  the  report. 

2.  The  president  shall  deliver  a  public  address  on  the  evening  of  one  of 
the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

o.  Xo  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least  fif- 
teen days  before  such  meeting. 

4.  No  bill  against  the  Academy  shall  be  paid  without  an  order  signed 
by  the  president  and  countersigned  by  the  secretary. 

5.  Members  w'ho  shall  allow  their  dues  to  remain  unpaid  for  two  years, 
having  been  annually  notified  of  their  arrearage  by  the  treasurer,  shall 
have  their  names  stricken  from  the  roll. 

6.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness. 


MEMBERS. 

HONORARY  FELLOW. 
Daniel  Kirkwood Riverside,  Cal. 

FELLOWS. 

J.  C  Arthur Lafayette. 

P.  S.  Baker Greencastle. 

\V.  S.  Blatchley Terre  Haute. 

J.  C.  Branner Palo  Alto,  Cal. 

A.  W.  Butler Brookville. 

J.  L.  Campbell Crawfordsville. 

John  M.  Coulter Lake  Forest,  111. 

Stanley  Coulter Lafayette. 

H.  T.  Eddy Terre  Haute. 

C.  H.  Eigenmann Bloomington. 

W.  F.  M.  Goss Lafayette. 

Thos.  Gray Terre  Haute. 

O.  P.  Hay Chicago,  111. 

H.  A.  Huston Lafayette. 

J.  P.  D.  John Greencastle. 

D.  S.  Jordan Palo  Alto,  Cal. 

V.  F.  Marsters Bloomington. 

T.  C.  Mendenhall Washington,  D.  C. 

D.  M.  Mottier Bloomington. 

W.  W.  Xorman  ....       Greencastle. 

W.  A.  Noyes Terre  Haute. 

W.  P.  Shannon Greensburg. 

Alex.  Smith Crawfordsville. 

W.  E.  Stone Lafayette. 

M.  B.  Thomas Crawfordsville. 

L.  M.  Underwood Greencastle. 

T.  C.  Van  Nuys Bloomington. 

C.  A.  Waldo Greencastle. 
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REPORT  OF  THE  BOTANICAL  DIVISION  OF  THE  INDIANA 

STATE  BIOLOG-IOAL.  SURVEY. 

LrciEN'  M.  Underwood,  Director. 

The  iDdiana  Academy  of  Science  at  its  spring  meeting  originated  the 
State  Biological  Survey  by  the  appointment  of  three  directors  who  were 
instructed  to  organize  the  survey  and  prepare  for  the  winter  meeting  a 
Bibliography  that  would  show  the  present  status  of  the  knowledge  of  the 
state  flora  and  fauna,  recording  in  accessible  form  what  had  been  already 
written  concerning  them.  It  was  further  thought  desirable  to  outline 
certain  features  of  new  work  that  could  be  reasonably  attempted  during 
the  season  of  1893.  In  order  to  make  known  the  purposes  of  the  survey 
the  following  general  statement  was  published  and  somewhat  widely  d  s- 
tributed  through  the  state  in  July  last : 

BIOLOGICAL  SURVEY  OF  INDIANA. 
CiRCrLAR  No.  1. 

At  the  last  meeting  of  the  Indiana  Academy  of  Science,  at  Terre  Haute, 
a  Biological  Survey  was  established  for  the  State  of  Indiana,  and  the  un- 
dersigned were  appointed  Directors  to  organize  the  survey  and  outline  the 
preliminary  work  ordered  by  the  Academy. 

It  is  the  purpose  of  the  survey : — (1)  To  ascertain  what  has  already  been 
accomplished  in  the  direction  of  making  known  the  character  and  extent 
of  the  life  of  the  state,  and  to  this  end  to  prepare  a  complete  bibliography 
of  materials  bearing  on  the  botany,  zoology  and  palaeontology  of  Indiana, 
to  be  published  by  the  Academy.  (2)  To  associate  the  various  workers 
throughout  the  state,  and  so  correlate  their  labors  that  all  will  work  to- 
gether towards  a  definite  end,  and  ultimately  accomplish  the  main  pur- 
pose of  the  survey,  namely, — the  making  known  of  the  entire  fauna  and 
flora  of  Indiana,  its  extent,  its  distribution,  its  biological  relations,  and  its 
economic  importance.  (3)  To  stimulate  the  teachers  of  biology  throughout 
the  state  to  encourage  in  their  pupils  the  accumulation  of  material,  which 
shall  make  known  the  local  extent  and  distribution  of  life-forms,  and  thus 
contribute  facts  that  will  be  useful  in  the  survey  and  at  the  same  time  de- 
velop acute  observers  for  continuing  the  study  of  the  natural  resources  of 
the  state.  It  is  thus  intended  that  the  colleges  and  secondary  schools  will 
form  with  the.  survey  a  mutually  helpful  delation.  (4)  Ultimately  to 
secure  for  the  Academy  a  collection  that  will  illustrate  the  biology  of  the 
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state.  Until  such  collection  can  be  otherwise  provided  for,  the  Academy 
will  designate  certain  public  or  private  collections  where  accumulated 
material  may  be  deposited  temporarily.  Material  sent  to  the  directors 
will  be  thus  held  for  the  future  disposition  of  the  Academy. 

It  is  earnestly  requested  that  all  persons  interested  in  any  department 
of  biological  work  will  place  themselves  in  relation  with  the  directors  of 
the  survey  at  once,  in  order  that  their  work  may  be  made  to  contribute 
the  most  effectively  to  the  public  good,  and  in  order  that  the  directors 
may  know  on  whom  they  may  depend  for  gaining  information  from  vari- 
ous portions  of  the  state.  All  contributions  from  persons  interested  will 
be  properly  credited  in  the  reports  of  the  survey.  Correspondence  is  so- 
licited with  the  director  of  tlie  particular  branch  in  which  any  one  is 
interested,  and  such  directions  in  regard  to  collecting  and  sending  ma- 
terial will  be  given  on  application.  By  the  assistance  of  the  Smithsonian 
Institution,  the  directors  are  able  to  send  printed  directions  for  collecting 
to  such  as  apply  for  them.  (In  ordering  these  it  will  be  necessary  to  spec- 
ify in  what  particular  branch  information  is  desired.) 

LuciEX  M.  Underwood,  Greencastle,  Ind., 

Division  of  Botany. 

Carl  H.  Eigexmanx,  Bloomington,  Ind., 

Division  of  Zoology. 

Verxox  F.  Marsters,  Bloomington,  Ind., 

Division  of  Pakeontology. 
1  July  1893.  Diyiedors  of  the  Biological  Survey  of  Indiana. 

In  addition  to  the  above  the  following  was  sent  out  by  the  Botanical 
Division : 

special  axnouxcemext  of  the  division  of  botany. 

It  is  the  purpose  of  this  Division  during  the  present  year  to  make  such 
additions  and  corrections  to  the  published  '"  Catalogue  of  the  Plants  of 
Indiana"  as  are  possible,  and  to  secure  definite  information  regarding  the 
distribution  of  such  rare  forms  as  are  there  published.  Specimens  illus- 
trating the  distribution  or  occurrence  of  any  plant  within  the  limits  of 
the  state  must  be  deposited  with  the  survey  before  any  notice  of  their  be- 
longing to  the  state  flora  can  be  published.  This  will  insure  the  ability 
to  verify  in  future  any  fact  published  by  the  survey.  In  sending  such 
material  it  is  desirable  that  notes  on  the  station,  habitat,  range  and  abun- 
dance of  the  plant  be  noted,  together  with  any  other  information  that 
will  be  of  value. 

In  addition  to  the  flowering  plants  and  ferns  covered  in  the  above,  it  is 
the  intention  of  the  Division  to  commence  the  stmly  of  the  distribution 
of  the  lower  cryptogams,  concerning  which  almost  nothing  has  been  pub- 
lished from  Indiana.  While  collections  will  be  made  of  all  forms,  special 
.  attention  will  be  given  at  present  to  the  study  of  (1)  Mosses,  (2)  Hepaticaj, 
and  (3)  Parasitic  Fungi.     Specimens  are  earnestly  desired  of  all  species. 
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even  those  that  are  most  common,  from  all  portions  of  the  state.  It  is 
desirable  to  state  with  each  species  the  data  indicated  above,  with  partic- 
ular reference  to  the  habitat.  In  the  case  of  parastic  fungi,  it  is  necessary 
to  iudicate  the  host,  and  to  include  sufficient  quantity  of  the  host  plant, 
that  doubtful  determinations  may  be  verified.  The  director  has  been 
promised  the  assistance  of  specialists  in  the  study  of  material  accumulated. 

LrtiEX  M.  Underwood,  Director, 

Greencastle,  Ind. 

The  Bibliography  called  for  by  the  Academy  has  been  prepared  and  is 
presented  with  this  report  as  Appendix  A.  It  has  involved  the  actual 
page  to  page  examination  of  large  files  of  journals  and  while  doubtless  in- 
complete will  when  published  serye  as  a  basis  for  periodical  additions. 

As  far  as  p*seible,  personal  collections  have  been  made;  but  with  the 
demands  of  a  full  laboratory  upon  the  director  there  has  been  little  time 
for  either  extensive  field  work  or  opportunity  to  fully  determine  the  ma- 
terial collected.  The  season  also  was  especially  unfavorable  from  the  loHg 
drought  that  lasted  from  June  to  September.  In  addition  to  the  spring 
excursion  to  Vigo  county  I  made  a  second  trip  to  the  same  region  in  late 
October.  One  trip  was  made  to  Lake  Maxinkuckee  and  the  tamarack 
swamps  in  the  vicinity  of  Kewanna,  Fulton  county.  Another  was  made 
to  Brown  county  in  May.  Two  trips  were  made  to  Eel  River  Falls  in 
Owen  county,  one  in  May  and  the  other  in  October.  Some  collecting  was 
done  in  the  vicinity  of  Crawfordsville  but  the  greater  amount  has  been 
accomplished  in  the  vicinity  of  Greencastle  in  Putnam  county.  While  all 
groups  of  cryptogams  have  been  collected,  special  attention  has  been  given 
to  those  mentioned  in  the  circular.  Of  the  parasitic  fungi  the  fullest  col- 
lections were  made  in  the  Erysipheae.  Of  these  we  have  doubtless  an 
almost  complete  collection  and  a  few  comparisons  with  the  flora  of  adjoin- 
ing states  may  be  to  the  point.  In  Illinois,  the  report  by  Burrill  and 
Earle*  includes  27  species.  Of  these  all  but  one  have  been  found  in  In- 
diana {Sphxrotheca  pruinosa  C.  &  P.,  on  Rhus  glabra).  In  Ohio  the  report  of 
Selby  t  includes  24  species.  Of  these  all  have  been  found  in  Indiana  ex- 
cept the  unique  Unciimla  Columbiana  on  Scutellaria  lateriflora.  The  entire 
number  found  in  Indiana  is  33  which  exceeds  the  Illinois  list  by  6  species 
and  the  Ohio  list  by  9  species.  Of  other  groups,  the  Uredinea?  have  been 
most  abundantly  collected.  So  far,  the  Ustilaginete  and  Peronosporea; 
have  not  been  found  abundant. 


-Burrill  and  Earle,  Parasitic  Fungi  of  Illinois.    Part  II.  Bull.  Illinois  State  Lab.  Nat. 
Hist.     2:387-432,1887. 
t  Selby.    The  Ohio  Erysiphone.    Bull.  Ohio  Agric.  Exp.  Sta.    1:  ilS-'JJl.    Ap.  1893. 
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In  addition  to  the  personal  collections  above  noted,  there  has  been  a 
reasonable  amount  of  willingness  expressed  on  the  part  of  botanists  else- 
where in  the  state  to  co-operate  in  making  known  the  cryptogamic  flora 
of  their  respective  localities.  Tne  most  serviceable  aid  in  this  direction 
has  been  rendered  by  Professor  M.  B.  Thomas,  and  his  assistant,  Mr.  E.  W. 
Olive.  During  the  past  autumn  they  have  collected  and  identified  120 
species  of  parasitic  fungi  from  the  vicinity  of  Crawfordsville.  It  is  likely 
that  during  the  present  winter  season  and  especially  during  the  coming 
summer  we  may  hope  for  much  local  work  of  this  character.  So  long  as 
the  survey  is  conducted  on  a  purely  voluntary  basis  this  local  work  is  a 
necessity  and  it  is  to  be  hoped  that  by  this  means  much  will  be  accom- 
plished in  the  direction  of  determining  the  extent  and  range  of  our  flora. 
One  great  lack  among  local  workers  is  the  lack  of  literature.  So  far  as  the 
colleges  are  concerned  only  three,  perhaps,  offer  more  than  minimum 
opportunities  in  this  direction.  So  far  as  I  am  aware  there  is  only  one 
copy  of  Saccardo's  SyJ'oge  Fungonun  in  any  library  in  the  state,  and  other 
literature  is  almost  equally  lacking,  even  in  libraries  where  more  is  ex- 
pected. There  has  also  been  a  seeming  fear  on  the  part  of  some  that  work 
in  f-ystematic  botany  would  prove  an  injury  if  attempted  in  connection 
with  a  course  of  botanical  study,  and  that  anything  short  of  work  in 
cytology  was  undignified  in  a  botanical  laboratory.  It  is  certain  that  the 
swing  of  the  pendulum  has  reached  its  outward  limit  in  this  direction  and 
that  systematic  botany,  particularly  that  of  the  cryptogams  is  likely  to 
demand  more  serious  and  general  work  than  it  has  hitherto  been  accorded 
in  America.  So  far  as  the  laboratory  with  which  the  director  is  concerned, 
we  will  say  that  the  fullest  opportunities  will  be  given  to  any  ]o<;al  workers 
who  may  wish  to  use  its  library  *and  collections. 

In  order  to  make  representative  species  more  accessible  to  local  workers, 
the  survey  has  planned  the  issue  of  a  series  of  «xsiccatte  of  Indiana  cryp- 
togams for  distribution  among  public  and  private  collections,  where  they 
may  become  serviceable.  The  conditions  of  this  gratuitous  distribution 
will  be  given  privately,  though  it  may  be  here  stated  that  sets  will  be 
placed  in  at  least  four  of  the  colleges  of  the  state  that  maintain  a  perma- 
nent herbarium.    Of  course  the  labor  involved  in  preparing  these  sets 


-Ample  works  are  here  accessible  for  ordinary  systematic  reference  in  the  fungi, 
hepaticte  and  musci.  The  literature  of  the  algre  and  lichens  though  considerable  is 
not  so  extensive.  The  same  is  even  more  true  of  the  collections,  as  may  be  seen  in  the 
note  below. 
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makes  the  number  to  be  issued  very  limited.  The  first  two  fascicles  of 
Parasitic  Fungi  (100  species)  are  nearly  ready  for  distribution.  If  the 
matter  receives  sufficient  encouragement,  succeeding  fascicles  will  illustrate 
the  Musci,  Hepaticai',  Hymen'omycetes,  Pyrenomycetes  and  Lichenes, 
respectively. 

Turning  now  to  the  higher  plants,  we  find  them,  of  course,  better  known 
but  their  local  distribution  is  a  matter  of  great  interest  and  one  on  which 
little  definite  information  is  at  hand.  In  the  only  published  state  flora* 
1,475  species  are  recorded.  Many  additions  have  been  made  to  this  list  by 
more  or  less  reliable  collectors,  and  the  thorough  examination  of  the 
unexplored  portions  of  the  state  will  doubtless  reveal  many  others.  The 
accompanying  map  will  show  how  much  of  Indiana  is  yet  a  terra  incognita 
botanically.t  As  an  illustration  of  how  common  plants  may  be  passed  by,  I 
will  cite  the  case  of  the  common  cockle-bur.  In  the  state  flora  Xanthium 
strumarium  and  A',  spinosum  are  recorded.  Growing  with  the  former  in 
Putnam  county  though  less  common  is  the  allied  A'.  Canadense  and  we  have 
also  found  it  in  the  vicinity  of  Orawfordsville.  The  two,  quite  similar  in 
appearance,  though  common  weeds,  have  evidently  been  confused  together 
though  both  are  doubtless  more  or  less  widely  distributed,  especially  in 
the  northern  portions  of  the  state. 

The  revision  of  the  higher  flora  we  have  placed  in  the  hands  of  Professor 
Stanley  Coulter  to  whom  all  material  will  hereafter  be  referred.  Professor 
Coulter  has  at  our  request  prepared  a  paper  on  the  present  status^  of  the 
Phaneroganic  Flora  of  the  state.  It  is  desired  in  this  connection  ( 1 )  To 
ascertain  what  plants  have  been  added  to  the  flora  since  the  catalogue 
was  published,  by  securing  either  from  those  who  originally  reported  them 
or  otherwise  a  set' or  sets  of  these  plants  that  may  be  placed  in  some  her- 
baria for  future  reference.  A  list  of  these  will  be  published  later  but  it  is 
the  intention  of  the  survey  to  admit  no  empty  names  to  the  list ;  until  the 
plants  themselves  accompany  the  name  as  a  voucher,  they  will  be  rigor- 
ously excluded.  (2)  To  verify  the  plants  of  the  catalogue  itself  either  by 
material  now  in  some  existing  collection  or  by  the  collection  of  new  mate- 
rial in  the  original  or  other  localities.    It  is  thus  intended  to  have  some- 

■^•Cataloeue  of  the  Pha-nogamous  and  Vascular  Cryptogamous  Plants  of  Indiana.  By 
editors  of  the  Botanical  Gazette  and  Prof.  Charles  R.  Barnes,  Crawfordsville.  Indiana, 
1881.    Supplement  I.  April,  1882. 

tThe  map  presented  with  this  report  is  not  reproduced  here.  It  showed  that  less 
than  one-third  of  the  counties  had  been  entered  by  a  field  botanist,  and  that  not  over  a 
dozen  could  he  said  to  have  been  botanically  explored. 
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where  an  accessible  set  of  the  plants  of  the  entire  state  which  may  serve 
as  the  basis  of  a  complete  catalogue. 

In  regard  to  the  assistance  that  local  and  amateur  botanists  can  render 
the  survey  we  will  say  that  their  work  can  be  made  of  inestimable  value 
if  properly  directed.  The  publication  of  county  lists  with  nothing  back 
of  them  except  the  opinions  of  persons  whose  general  acquaintance  with 
the  flora  of  the  country  is  slight,  is  not  to  be  encouraged.  Back  of  every 
note  and  every  local  list  there  ought  to  be  a  well  kept  collection,  and  in 
the  case  of  rare  plants  there  should  be  duplicates  placed  in  some  one  of  the 
larger  public  collections  so  that  the  identity  of  the  plant  in  question  can 
be  placed  beyond  the  danger  of  being  lost  as  soon  as  the  novelty  of  the  first 
collection  wears  off.  The  colleges  at  least  where  botany  is  made  a  subject 
of  some  importance  ought  to  have  a  collection  of  state  plants  for  constant 
reference.  In  some  of  the  larger  high  schools  also  the  collection  of  the 
local  flora  can  be  made  a  useful  adjunct  of  the  year's  study  of  botany  and 
the  town  high  school  can  thus  serve  as  a  local  centre  of  botanical  interest 
that  will  keep  alive  the  local  development  of  the  subject  among  many 
who  would  otherwise  drift  away  from  botany  into  something  else.  Nor 
should  this  interest  be  confined  to  "  manual "  plants.  Mosses,  lichens, 
fungi  and  alga-  should  also  form  a  rational  part  of  the  field  study  even  in 
the  high  school  period. 

Finally  we  invite  a  thorough  co-operation  of  all  the  workers  of  the  state 
to  assist  in  placing  the  definite  record  of  the  Indiana  flora  in  safe  keep- 
ing, and  develop  as  widely  as  possible  the  knowledge  of  the  extent  and 
distribution  of  the  plants  of  the  state. 

It  is  deemed  advisable  to  present  as  complete  a  list  as  possible  of  the 
Indiana  cryptogams  that  have  been  collected  already  in  order  that  it  may 
serve  as  the  starting  point  for  further  work.  In  this  list  nothing  is  admit- 
ted unless  accessible  specimens  exist  in  some  collection  that  is  likely  to 
become  permanent.*    We  include  therefore  the  following  material : 

■■'  Most  of  the  specimens  herein  named  are  deposited  in  the  Underwood  Herbarium  as 
probably  the  largest  cryptogamic  collection  in  the  state.  This  collection  so  far  as  the 
plants  below  the  Pteridophytes  are  concerned  contains  the  various  groups  as  follows : 

Musci— About  iXKi  species  represented  by  about  3,(XiO  specimens. 

Hepatica'— About  1,300  species  represented  by  about  7,(KX)  specimens. 

Fungi— About  3,500  species  represented  by  about  9,0CH>  specimens. 

Lichenes— About  300  species  represented  by  about  soo  specimens. 

Algic— About  200  species  represented  by  about  r.iiO  specimens. 
With  the  Pteridophytes  of  the  collection  the  herbarium  contains  nearly  8,000  species 
represented  I»y  some  'i-'LOOO  specimens.    Kxcept  the  ferns,  this  collection  has  l)een  accu- 
mulated mainly  since  l^sV  and  contains  numerous  rare  exsiccatiu. 
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1.  Material  collected  mostly  about  Lafayette  by  Dr.  J.  C.  Arthur  and 
H.  L.  BoUey.  This  is  preserved  in  their  own  private  collections  and  in 
most  cases  duplicates  have  been  been  placed  at  my  disposal. 

2.  Some  mosses  collected  by  W.  S.  Blatchley  in  Monroe  and  Vigo  coun- 
ties. 

3.  Material  collected  by  E.  M.  Fisher  mostly  in  Montgomery  and  John- 
son counties  and  deposited  in  the  herbarium  of  the  Department  of  Agri- 
culture (Division  of  A'^egetable  Pathology). 

4.  Material  collected  by  I\I.  A.  Brannon  illustrating  a  paper  on  "  Some 
Mildews  of  Indiana,"  read  before  the  Academy  ISSii.  Duplicates  of  most 
of  this  material  have  also  been  placed  at  my  disposal. 

5.  Material  collected  in  the  vicinity  of  Crawfordsville  in  1.S<I3  mainly 
by  E.  W.  Olive.  Duplicates  of  this  material  have  been  contributed  to  the 
survey. 

6.  Material  collected  by  the  writer  in  various  counties  of  the  state, 
18<tl-lS!)3,  including  that  collected  since  the  organization  of  the  survey. 

7.  Occasional  miscellaneous  species  collected  by  various  individuals 
and  in  our  possession. 

The  above  represents  all  the  cryptogamic;  material  that  is  known  to  be- 
long to  the  state  flora  that  is  accessible  at  present.  Some  few  additional 
lists  have  been  published  but  as  they  are  not  represented  by  accessible 
specimens  they  are  not  considered  here. 

Thanks  are  due  to  the  following  who  have  identified  certain  materials 
in  the  line  of  their  specialties:  Prof.  D.  C.  Elaton,  Prof.  R.  Thaxter,  Prof. 
G.  F.  Atkinson,  Prof.  C.  E.  Cummings,  Prof.  C.  K.  Barnes,  Charles  H. 
Peck,  J.  B.  Ellis,  E.  W.  D.  Holway.  Much  assistance  has  been  rendered 
by  various  students  in  my  la1)oratory  in  the  preliminary  determination  of 
material. 

Thanks  are  also  due  to  the  managers  of  the  Vandalia  road  for  various 
favors  that  have  made  more  extensive  collections  possible. 

■  LrciEN  M.  UxDERwoon. 

Greencastle,  Indiana,  December  5,  1S!»3. 


20 


APPENDIX  A. 


BIBLIOGRAPHY  OF  INDIANA  BOTANY. 

Comparatively  little  material  is  at  hand  to  record  the  early  botanical 
work  done  -within  the  limits  of  the  present  state  of  Indiana,  though  it  is 
doubtless  a  fact  that  could  the  history  be  correctly  told  it  would  present 
many  features  of  interest.  The  first  recorded  item  of  the  history  dates  back 
just  a  century  for  we  know  that  Michaux  came  to  Louisville,  Kentucky, 
in  July  1793,  and  collected  plants  in  that  vicinity,  and  that  later  (1795), 
he  ascended  the  Wabash  as  far  as  Vincennes.  Thomas  Nuttall  botanized 
along  the  Ohio  river  to  its  mouth  in  1818.  A  little  later  the  erratic  Rafi- 
nesque,  who  was  professor  of  natural  science  in  the  University  of  Lexing- 
ton, Ky.,  1819-1826,  collected  in  states  to  the  north  and  south  of  his  home 
and  was  an  occasional  visitor  in  our  state.  The  establishment  of  the  com- 
munistic society  at  New  Harmony  made  that  place  a  rendezvous  for  all 
the  visiting  naturalists  and  when  the  full  history  of  that  enterprise  is 
written,  there  will  be  much  of  interest  connected  with  these  visits.  Among 
them  Maximilian,  Prince  of  Neuwied,  spent  a  winter  there  (18;;2-3)  and 
published  a  list  of  the  trees  of  the  vicinity  in  1839.  During  this  period 
also,  Riddell  and  Short  were  botanizing  along  the  southern  borders 
of  the  state,  and  Lapham  of  Wisconsin,  occasionally  collected  grasses 
and  other  plants  in  the  northern  parts.  In  183.'>  Dr.  Clapp  of  New 
All)any  made  considerable  collections  in  that  vicinity,  a  part  of  which  is 
still  preserved  in  the  herbarium  of  Wabash  College.  Alphonso  Wood 
once  resided  at  Terre  Haute  and  made  considerable  collections  in  the 
state. 

The  commencement  of  the  series  of  county  floras  was  made  by  Profes- 
sor A.  H.  Young  for  Jefferson  county  in  1871,  soon  followed  by  one  for  the 
lower  Wabash  Valley  by  Dr.  Schneck  of  Mt.  Carmel,  111.  Two  additional 
lists  of  Jefferson  county  plants  have  been  made,  the  second  by  John  M.  Coul- 
ter and  the  third  by  Charles  R.  Barnes.  Other  similar  lists  have  followed  : 
for  Noble  county  by  Van  Gorder,  Steuben  by  Bradner,  East  Central  Indi- 
ana by  Phinney,  Franklin  by  Meynke,  Dearborn  by  Collins,  and  Clark  by 
Eaird  and  Taylor.  In  addition  to  these  several  have  been  prepared,  but 
not  published:  Putnam  by  INIacDougal,  Monroe  and  Vigo  by  Blatchley, 
Henry  by  INIrs.  Mikels,  and  Knox  by  Spillman.  The  unfortunate  feature 
about  most  of  these  publications  is  the  fact  that  nothing  exists  but  the  or- 
iginal list.    In. many  cases  not  a  single  specimen  stands  behind  the  list,  so 
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that  verification  of  doubtful  plants  will  be  impossible  until  additional 
material  is  collected. 

Probably  the  greatest  impetus  to  the  study  of  Botany  in  Indiana  was 
given  by  the  founding  of  the  Botanical  Bulletin  in  November  1875,  soon 
changed  to  the  Botanical  Gazette.  Its  original  form  was  quite  unlike  its 
present  magnitude — a  four  page  sheet  without  cover  in  place  of  its  present 
40  page  issue.  Its  contents  also  were  as  unlike  the  present  as  can  be  well 
imagined  and  the  file  of  this  journal  may  well  be  taken  to  represent  the 
splendid  progress  made  in  the  science  of  Botany  in  America  during  the  past 
two  decades.  The  first  numbers  were  largely  filled  with  local  notes  and  the 
entire  journal  during  the  first  few  years  of  its  existence  shows  its  strictly 
provincial  character.  In  ISS]  this  journal  published  a  catalogue  of  the 
state  flora  including  nearly  1 ,500  plants  stopping  with  the  ferns.  In  the  pre- 
paration of  this  flora,  much  assistance  was  received  from  Rev.  E.  J.  Hill 
regarding  the  flora  of  the  northern  counties  of  the  state  and  he  has  since 
contributed  many  notes  regarding  the  rarer  plants  of  that  region.  This 
portion  of  the  state  has  further  received  some  attention  from  INIessrs. 
Higley  and  Raddin  in  their  flora  of  Chicago  and  vicinity. 

The  story  of  the  study  of  the  cryptogamic  flora  of  the  state  is  soon  told. 
Uromyos  lespedezu-  seems  to  have  been  the  first  of  the  lower  cryptogams 
to  be  reported  in  1S76  by  John  M.  Coulter.  fSixty-nine  species  of  mosses 
were  reported  from  South  em  Indiana  by  A.  H.  Young  in  1876.  and  a  num- 
ber of  Mosses  and  Lichens  were  reported  from  Wayne  county  by  ]\Irs. 
Haines.  Both  these  collections  are  in  existence  but  they  are  not  accessi- 
ble for  reference  at  the  present  time.  H.  L.  Bolley  and  Dr.  .1.  C.  Arthur 
have  collected  some  material  from  the  vicinity  of  Lafayette ;  among  that 
collected  by  ^Nlr.  Bolley  were  several  interesting  Uredinere  on  Carex  and 
other  Cyperads.  Those  collected  by  Dr.  Arthur  were  mostly  species  of 
economic  interest.  In  ISltO  E.  M.  Fisher,  under  appointment  of  the  De- 
partment of  Agriculture  at  Washington,  collected  a  considerable  number 
of  parasitic  fungi  mostly  in  Montgomery  and  Johnson  counties.  J.  N. 
Rose  and  M.  A.  Brannon  have  each  had  a  brief  struggle  with  the  powdery 
mildews  and  W.  H.  Evans  at  one  time  made  some  collection  of  the  lich- 
ens, but  the  material  does  not  seem  to  be  in  existence  at  present.  Dr. 
Julius  Roll  made  extensive  collections  of  mosses  in  America  and  a  con- 
siderable number  of  species  from  Hobart,  Indiana  are  included  in  his  list. 
This  sums  up  in  brief,  the  history  of  botanical  collection  and  local  workers 
in  Botany  to  the  time  of  the  organization  of  the  Biological  Survey. 
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The  following  papers  have  been  published  to  date  which  bear  more  or 
less  directly  on  the  state  flora.     Many  additional  data  concerning  Indiana 
plants  are  given  in  the  various  manuals  of  botany  which  have  not  been 
included  in  this  enumeration: 
Arthur,  Joseph  Charles.     Spotting  of  Peaches  and  Cucumbers.    Bull. 

Ag.  Exp.  Sta.,  Indiana,  Xo.  19.     (Jan.  18S9.) 

Account  of  Cladosporiiiiii  carpuphilum  and  C.  ruriimennini). 

Smut  of  Wheat  and  Oats.    Bull.  Ag.  Exp.  Sta.,  No.  28.     (Sept.  1889.) 

Account  of  Tilletiitfivtnis  and  Usiilago  nve)i:v. 

Treatment  of  Smut  in  Wheat.      Bull.  Ag.  Exp.  Sta.,  No.  '^2.      (July, 

1890. ) 

Methods  of  controlling  stinking  smut  of  wheat  i  TlUclid  fd'tcns). 
The  Loose  Smut  of  Oats.      Bull.  Ag.  Exp.  Sta.,  No.  35.     (Mar.  1891.) 

Account  of  treatment  of  l'stila(7<i  av(ii:i\ 

Treatment  of  Powdery  Mildew  and  Black  Rot.      Bull.  Ag.  Exp.  Sta., 

No.  38.     (March,  1892.) 

Brief  account  of  treatment  of  Unriniila  ampdopsidis  and  Lustadin  liidirrUii. 

Arthur,  J.  C,  and  G-olden,  Katherine.     Diseases  of  the  Sugar  Beet 

Root.     Bull.  Ag.  Exp.  Sta.,  No.  :!ii.     (April,  1892.) 

Account  of  "Beet  Scab,"  attributing  it  to  a  bacterial  disease. 
Bailey,  Liberty  Hyde.      Limits  of  Michigan  Plants.      Bot.   Gazette, 
^  7:   lO.VlOS.     (Sept.  1882.) 

Notes  on  some  Indiana  plants. 
Baird,  John  F.,  and  Taylor,  John  L.     The  Flora  of  Clark  county,  Ind. 

Manual  of  the  Pub.  Schools  of  Clark  county,  Ind.,  for  1878-9,  4-V(ir). 
Barnes,  Charles  Reid.     Notes  [on  various  plants].    Bot.  Gazette,  2: 

120-121.     (July,  1877.) 
Addenda  [to  flora  of  Jeflt'erson  county].     Bot.  Gazette,  '.V.  l."!.     ( Feb- 
ruary, 1878.) 

Adds  three  species  to  previous  lists. 

Catalogue  of    Phamogamous   and  A'ascular  Cryptogamous  Plants 

found  growing  wild  in  Jeflferson  county,  Indiana,  to  which  is  added  a 
list  of  plants  growing  in  Clark  county,  but  not  fojand  in  Jefferson,  by 
John  F.  Baird.     8  vo. :  pp.  9.     (  ?  ) 

Barnes,  C.  R.,  Brotherus,  Dr.,  Venturi,  Dr.  v.,  Renauld,  P., 
Cardot,  J.,  Roll,  J.,  Stephani,  F.  Nord-Amerikanische  Laubmoose, 
Torf moose  und  Lebermoose  gesammelt  von  Dr.  Julius  Roll  in  Darm- 
stadt. Hedwigla,  32:  181-203,  260-309,  334-402.  (1893.) 
Includes  species  collected  at  Hobart,  Indiana:  49Musci,  9  Sphagnacese,  5  Hepaticte, 
with  several  new  varieties. 


Benedict,  A.  C,  and  Elrod,  M.  N.     A  partial  list  of  the  Flora  of  Wa- 
bash and  Cass  tounties,  with  notes.     17th  Ann.  Rept.  Geol.  Survey,  200- 
271.'.     (18i)2.) 
List  of  OJ  plants. 

Blatchley,  W.  S.     On  Weeds  in  general,  and  our  worst  weeds  in  par- 
ticular.   Indiana  Farmer.     (S  March,  18iiO.) 

Includes  list  of  JO  worst  weeds  of  Indiana,  and  some  account  of  their  origin  in  the 
state. 

The  Iron  weed.    Indiana  Farmer.     (4  October,  1S90.) 

Discusses  habits  and  general  character  as  a  weed. 

^Bolley,  H.  L.     The  Hetenmsmal  PuccinicT?.     Am.  Month.  Micros.  Jour., 

10:  169-180,  plate.     (1889.) 

Illustrates  Pncrinin  BoUcyaiia  and  gives  account  of  the  change  of  host  plants  for  sev- 
eral species. 

Sub-epidermal  liusts.     Bot.  Gazette,  U:  1:j9-14.'>.     PI.  I'l.     (June, 

1889.) 

Notes  on  various  Indiana  species  of  Pitrcinia. 

AVheatRust.    Bull,  Ag.  Exp.  Sta.,  No.  iM.     (July,  18S9.) 

Account  of  Piirrinift  (iraminis,  P.  corimatd,  P.  ridiigo-rrra. 

Botanical  Gazette.    Some  Big  Trees  of  Indiana.    Bot.  Gazette,  -") :  ()9-70. 

(May,  1880.) 

Quotes  notes  from  Case's  Botanical  Index.     ■ 

Notice  of  Catalogue  of  the  Flora  of  Indiana.    Bot.  Gazette,  0:  179. 

(Jan.  1881.) 

Xote  to  etfectrthat  work  through  Compositfc  was  done  by  ('.   H.  Barnes,  and  that  re- 
maining work  was  to  be  done  by  editors. 

Flora  of  Indiana.    Supplement  I.  (April,  1882),  pp.  1-4. 

List  of  43  additions,  bringing  the  number  of  vascular  plants  of  Indiana  to  1,475. 
New  Indiana  Plants.    Bot.  Gazette,  8:  28r>.     (Aug.  1883.) 

Notes  four  additions  to  the  state  flora. 

Bowers,    Homer.      A    contribution    to   the  life  history  of  Hydrastis 
Canadensis.    Bot.  Gazette,  16:  73-82.    PI.  8.     (March,  1891.) 
Notes  on  life  history  and  probable  extinction  of  the  species  in  Indiana. 

Bradner,  E.     A  partial  Catalogue  of  the  Flora  of  Steuben  county.     17th 
Ann.  Rept.  Geol.  Survey,  13o-l.->;).     (1892.) 
List  of  729  species. 

Collins,  S.  H.     A  partial  flora  of  Dearborn  county,   Indiana,  and   vi- 
cinity.    Kith  Ann.  Rept.  Dept.  of  Geology  and  Natural  History,  .■!7ti-382. 

(188').) 

List  of  248  species. 
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Copeland,  Herbert  E.     Cyclostoma  platyphyllum  Moquin.     Bot.  Bul- 
letin (now  Bot.  Gazette),  1 :  6.     (Dec.  1S75.) 

Notes  this  plant  as  established  on  Fall  creek.     .\lso,  Kastiirtium  st-ssilifloritm  and  Duc- 
tyloctniiuiii  ^EgyptiacKiii  in  Indianapolis. 

Coulter,  John  Merle.     Sullivantia  Ohionis.    Amer.  Nat.,  9:  572.    (1S74.  ) 

Its  ofcnrrence  near  Hanover,  with  some  account  of  its  habitat. 
Partial  list  of  the  flora  of  Jefferson  county,    (ith  Ann.  Rept.  Geol. 

Survey,  229-277.     (lS7o.) 

List  of  722  species. 
Aster  Novir-Anglias     Bot.  Bulletin  (now  Bot.  Gazette),  1:  2.     (Nov. 

1875.) 

Notes  on  habits  of  plants  growing  in  vicinity  of  Hanover. 
Querci  near  Hanover,  Ind.    Bot.  Bull.,  1:  2,     (Nov.  1875.) 

Mentions  nine  species  in  vicinity. 
'- — Diarrhena  Americana  Beauv.     Bot.  Bull.,  1:  (i.     (Dec.  1875.) 

Notes  occurrence  of  this  plant  in  Clifty  Ravine. 
Dentaria  laciniata  Muhl.     Bot.  Bull.,  1:  8.     (Dec.  1875.) 

Notes  variations  of  this  plant  in  vicinity;  suggest  union  of  several  species  of  Dentaria 
under  one  name. 


-An  interesting  herbarium.     Bot.  Bull.,  1:  9-10.     (Jan.  1876. 


Account  of  the  collection  of  Dr.  riapp,  who  collected  in  vicinity  of  New  .\lbauy, 
I80.V6.  then  preserved  by  the  Natural  History  Society  of  that  place. 

Some  effects  of  the  unusual  season.    Bot.  Bull.,  1: 11-12.  (Jan.  1876.) 

Notes  blossoming  of  various  plants  in  December,  ISTo,  in  various  parts  of  state. 
Some  plants  noted  in  Carroll  county,  Indiana.     Bot.  Bull.,  1:  12. 

(Jan.  1876.) 

Notes  richness  of  llora  of  Wabash  valley. 
Some  early  plants.    Bot.  Bull.,  1:  15.     (Feb.  1876.) 

Notes  early  blossoming  of  plants,  January,  1876. 
Uromyces  lespedezj?  (Schw.)     Bot.  Bull.,  1:  20.     (March,  1876.) 

Notes  occurrence  of  this  rust  as  plentiful  on  L.  violacea.  Quotes  letter  from  C.  H. 
Peck,  naming  the  fungus,  which  seems  to  have  been  the  first  collected  in  the  state 
of  which  we  have  any  definite  record. 

Some  plants  new  to  the  Flora  of  Jefferson  county,     Bot.  Bull.,  1: 

.S-4-35.     (June,  1876.) 

Notes  on  the  occurrence  of  numerous  plants  not  included  in  the  two  lists  of  the  Geol. 
Survey. 

Plants  new  to  Jefferson  county.     Bot.  Bull,  1:  .38.  (July,  187(i  ) 


Additional  list  collected  by  A.  H.  Young. 
Some  Carices  near  Hanover,  Ind.     Bot.  Bull.,  1:  38-40.   (July,  1876.) 

List  of  24  species,  with  notes. 
The  "Knobs"  of  Southern  Indiana.     Bot.  Bull.,  1:  41-42.    (August, 

1S76.) 

Brief  account  of  the  flora  of  this  region  in  dark  and  Floyd  counties. 
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Magnolia  acuminata  L.     Bot.  Bull.,  1:  4-i.     (August,  is7(i.) 

Notes  on  this  species  near  Hanover,  Iu<l. 
Conobea  multifida  Benth.    Bot.  Bull.,  1:  47.     (Sept.  ISTli.) 


Notes  on  this  species  from  Kirkville,  lud. 
Some  river  bank  flowers.    Bot.  Bull.,  1:  51-52.     (Oct.  ISTO.) 


Notes  on  plants  growing  in  the  alluvium  of  the  Ohio  river  near  Hanover,  In<l. 
Aster  oblongifolius  Nutt.     Bot.  Gazette,  2:  (lo-iitl.     (Dec.  1S7(). 


Notes  occurrence  in  Jefferson  county. 

Natural  grafting.    Bot.  Gazette,  2:  137.     (Sept.  1877.) 

Notes  C'irpiitii!'  growing  on  trunk  of  Fafius  near  Hanover. 

Spermacoce  glabra  Michx.     Bot.  Gazette,  2:  137-lo8.  (Sept.  1877.) 

Note  of  station  near  Hanover. 

The  "Barrens"   of  Southern   Indiana.    Bot.   Gazette,   2:   145-14tj. 

(Oct.  1877.) 

Brief  account  of  the  flora  of  these  regions,  located  in  (lark,  Floyd,  Washington  and 
Harrison  counties. 

Some  new  stations.     Bot.  Gazette,  3:  24.     (March,  1878.) 

Notes  on  rare  plants  of  Clark  county. 

The  Flora  of  Northern  Indiana.     Bot.  Gazette,  4:  10!>-113.     (Jan. 


1879.) 

Notes  based  largely  ou  a  botanizing  trip  along  the  L.  S  &  M.  .•<.  R.  R. 

—A  natural  Botanic  Garden.    Bot.  Gazette,  5:  70.    (Ma)',  1880.) 

Notes  on  flora  of  Waliash  College  campus. 
A  comparative  view  of  the  Flora  of  Indiana.     Bot.  Gazette,  0:  301- 

302.     (Dec.  1881.) 

Gives  comparative  statistics  of  the  flora  of  Indiana,  Washington,  D.  ('.,  and  eastern 
United  States. 
Some  Notes  on  Physostegia  A'irginiana.      Bot.  Gazette,  7:  111-112. 

(Sept.  1882.) 

Notes  the  flowers  as  cataleptic. 

Coulter,  J.  M.,  Coulter,  M.  S.,  and  Barnes,  C.  R.  Catalogue  of  the 
Phanogamous  and  \'ascular  Cryptogamous  Plants  of  Indiana.  8  vo.  pp.  38. 
Crawfordsville     (1881.) 

List  of  1.-132  species. 

Coulter,  John  M.,  and  Thompson,  Harvey.  Origin  of  the  Indiana 
Flora.     15th  Ann.  Kept.  Geol.  Survey,  253-282.     (188(3.) 

Coulter,  [M.]  Stanley.  On  the  size  of  forest  trees  in  Jefterson  county, 
Ind.     Bot.  Bull.  1:  10.     (Jan.,  187G.) 

Notes  large  trees,  especially  Plntainis  ocri/lcntnlls,  Fagns  Jcrrugintn  and   Liri'idendroa 
Tulip  ijera. 
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The  numerical  relations  existing  among  the  forest  trees  of  Jeffer- 
son county,  Ind.     Bot.  Bull.,  1:  l-').     (Feb.  187H.) 
(iives  relative  abundance  in  per  cents  ;   Fogiisfcrrufjinea  leads  with  35  per  cent. 

The  forest  trees  of  Cass  County,  Ind.    Bot.  Bull.,  1:  42-4P>.     (Aug. 

1870.) 

Xotes  on  relative  abundance  ;  the  (luen-i  forming  -50  per  cent. 
Note  on  Euphorbia  marginata.    Bot.  Gazette,  2:  63.     (Dec.  1870.) 

Note  on  uaturalization  of  this  plant  ou  Eel  river. 
The    Forest   Trees    of    Indiana,  their  distribution  and    economic 

value.  Trans.  Indiana  Horticultural  Society,  18!)I,  157-192  (18i»2.)    Also, 

separate  pp.  3(i. 

List  of  108  species,  with  notes  on  distribution  and  economic  characters. 
Curtiss,  George  L.     Diatoms  of  the  waters  of  Indiana.     12th  Ann.  Kept. 
Geol.  Survey,  377-384,  PI.  33-3S.     (1883.) 
Figures  numerous  species  of  Diatoms :  a  few  of  the  figures  named. 

Elliott,  Thomas  B.     The  trees  of  Indiana.    Trans.  Indianapolis  Acad. 
Science,  72-86.     (1872.) 
[Not  seen ;  inserted  on  authority  of  l>r.  N.  L.  Britton"s  State  and  Local  Floras.] 

Geddes,  "W.  N.     Some  great  ragweeds.    Bot.  Bull.,  1:  14-15.  (Feb.  1876.) 

Notes  Ambrosia  trijhln  12  to  IS  feet  high  near  Hanover. 

Gorby,  S.  S.     Geology  of  Miami  county.    16th  Ann.  Rept.  Dept.  of  Geol- 
ogy and  Natural  History,  165-188.     (1889.) 
Includes  list  of  trees  and  shrubs,  pp.  16S-170. 

Grahn,  E.  G.     Microscopical  Notes.      Bull.   Brookville  Soc.  Nat.  Hist., 
No.  I.,  39-41.     (1885.) 
List  of  46  Diatoraace;c  and  2  Desmidiacea-  from  vicinity  of  Brookville. 

Haines,  Mary  P.  List  of  Ferns,  Mosses,  Hepaticio  and  Lichens  col- 
lected in  "Wayne  county.  Sth,  9th  and  10th  Ann.  Rept.  Geol.  Survey, 
235-239.     (1879.) 

Higley,  "William  K.  and  Radden,  Charles  S.     The  flora  of   Cook 
county,  Illinois,  and  a   part  of  Lake  county,  Indiana.    Bull.  Chicago 
Acad.  Sci.  II:  i— xxiii,  1—168,  with  map. 
Phanerogams  and  Pteridophytes  of  Lake  county  north  of  the  Little  Calumet  river. 

Hill,  E.  J.     Botanical  Notes.    Bot.  Gazette,  6:  259-2()3.     (Sept.  1881.) 

Localities  for  various  plants  in  Northern  Indiana. 
Eleocharis  dispar  n.  sp.    Bot.  Gazette,  7:  3.     (Jan.  1882.) 

From  Lake  county:  referred  by  Grays  Manual  to  E.  capitata  R.  Br. 
Notes  on  Indiana  Plants.    Bot.  Gazette,  7:  187-188.   (March,  1882.) 

Gives  stations  of  new  plants  from  Lake  county. 
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Notes  on  Indiana  I'lants,  iss;!.    Bot.  Gazette,  9:  45-4S.  ( March,  1S84.) 

Various  Lake  county  stations. 
Some  Indiana  Plants.    Bot.  Gazette,  10:  2(i2-2(i:;.    (April,  18S5.) 

Stations  in  Lake  and  Porter  counties. 
Some  Indiana  Plants.     Bot.  Gazette,  L!:  o2:'>.     (Dec.  18ss.) 


Notes  on  certain  plants  of  the  northern  counties. 

Notes  on  the  Flora  of  Chicago  and  vicinity.     Bot.  Gazette,  17:  246- 

2o2.     (August,  1S<)2.) 

Notes  on  a  few  Lake  county  species. 

Hussey,  John.     Eegular  flower  in  Pedicularis  Canadensis.  Bot.  Gazette, 
4:  It3(>-1(;7.     (June,  187!».) 
Note  on  form,  from  near  Lafayette. 

Lapham,  Increase  A.  The  Grasses  of  Wisconsin  and  the  adjacent 
states  of  Iowa,  Illinois,  Indiana,  Ohio  and  Michigan,  and  the  territory 
of  Minnesota  and  the  region  about  Lake  Superior.  Trans.  Wi.s.  State 
Ag.  Soc,  .".:  397-488.     (18o3.) 

Maximilian,  Alexander  Philip  (Prince  of  Neuwied).     [Li.st  of  trees  in 
vicinity  of  New  Harmony.]     Reise  in  das  innere  Nord-Amerika,  1:  209, 
(Coblenz,  1839.) 
Includes  list  of  60  species  of  trees. 

Meyncke,  O.  M.     A  large  red-bud.    Bot.  Gazette,  7:  3().   (March,  1882.) 

Tree  14  inches  in  diameter  near  Brookville. 
The  Flora  of  Franklin  county.    Bull.  Brookville  Soc.  Nat.  Hist.,  No. 

1:  13-38  (1885);  No.  2:  45-49  (1880). 
Phianey,  A.  J.     Catalogue  of  the  Flora  of    Central   Eastern   Indiana. 

(Alpine  or  elevated  district  of  the  State.)     12th  Ann.  Rept.  Geol.  Survey, 

vey,  196-243.     (1883.) 

Mainly  from  Delaware  and  Wayne  counties. 
Riddell,  Jojin  L.     Synopsis  of  the  Flora  of  the  Western  States.      West- 
ern Journ.  of  Med.  and  Phys.  Sciences,  7:  329-:!74  (Jan.  1835);  489-556 

(April,  1835.) 

Intended  to  cover  Ohio,  Indiana,  Illinois, -West  Tennessee,  Missouri  and  Northwest 
Territories. 

List  of  1,802  species,  including  mosses,  hepatica>  and  lichens. 
Ridgway,  Robert.     Notes  on  the  Native  Trees  of  the  Lower  Wabash 

and  White  river  valleys  in  Illinois  and  Indiana.    Proc.  U.  S.  Nat.  Mus., 

-:  49-88.     (1882.) 

Valuable  notes  on  92  species  of  trees. 
^Additions  and  corrections  to  the  list  of  native  trees  of  the  Lower 

Wabash.     Bot.  Gazette,  8:  345-.352.     (Dec.  1883.) 
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Rose,  Joseph  N.     Nostoc  and  Penicillium  in  Na  C,  Ho  Oj.  Bot.  Gazette, 

10:  280.     (May,  ISSo.) 

Note  on  occurrences  of  these  ]>lants  in  a  four  per  cent,  solution  of  sodium  acetate. 
Notes  on  the  conjugation  of  Spirogyra.    Bot.   Gazette,  10:  304-306, 

PI.  7.     (July,  l.S8."i.) 

Diverse  methods  of  conjugation  studied  at  Waljash  College. 
Mildews  of  Indiana.    Bot.  Gazette,  11:  (lO-fiS.     (March,  ISSG.) 

Enumerates  12  species  of  Erysiphei. 
Selinum  Canadense  in  Indiana.     Bot.  Gazette,  11:  338.    (Dec.  l.S8(i.) 

Notes  discovery  of  station  of  this  plant  near  Crawfordsville. 

Schneck,  J.     Flora  of  the  Lower  Wabash  valley,  below  the  mouth  of 

the  White  river.     7th  Ann.  Eept.  Geol.  Survey,  50-1-579.     (187(').) 

I.ist  ot  867  species,  some  of  which  belong  to  the  tiora  of  Illinois. 
Some  plants  of  the  Lower  Wabash.    Bot.  Gazette,  2:  8.",.    (Feb.  1877. ) 

26  plants  added  to  his  previous  list. 
Thompson,   Maurice.     Geographical  Botany.     15th  Ann.  Rept.  Geol. 

Survey,  242-252.     (1886.) 

Introduction  to  pai^er  by  Coulter  and  Thompson. 
Preliminary  sketch  of  the  characteristic  plants  of  the  Kankakee 

region.     16th  Ann.  Kept.  Dept.  of  Geol.  and  Nat.  Hist.,  155-161.    (1889.) 

Brief  list  of  a  few  common  plants. 
Geological  and  Natural  History  Report  of  Carroll  county.     17th  Ann. 

Rept.  Geol.  Survey,  171-191.     (1892.) 

Contains  a  partial  list  of  plants,  pp.  188-190. 

Thompson,  Harvey.       Origin  of  the  Flora  of  Indiana.     Bot.  Gazette, 

11:  88-90.     (April,  1886.) 

Resume  of  longer  article,  by  Coulter  and  Thompson.  • 

Troop,  J.     Grasses  of  Indiana.    Bull.  Ag.  Exp.  Sta.,  No.  29.     (Dec.  1889.) 

Descriptions  of  128  grasses  known  to  inhabit  Indiana,  with  figures  of  several. 
Underwood,  Lucien  Marcus.     Some  Additions  to  the  state  Flora  from 

Putnam  county.     Proc.  Ind.  Acad.  Sci.,  1891,  89-91.     (1892.') 

Notes  on  Eustichia  Norvegica,  Fossoinbronin  cristata,  Tmmefes  ambiijHa,  Ili/diiinii  gtratosmn, 
Cordyceps  rapitatn,  Phallus  Ravenelii. 
Edible  Fungi. — A  great  waste  of  vegetable  food  in  Indiana.   Trans. 

Indiana  Hort.  Soc,  1893,  62-67.     ( 1894.) 

Popular  account  of  the  most  common  edible  species,  with  plate. 
Van  Gorder,  W.  B.     Catalogue  of  the  Flora  of  Noble  county,  Indiana. 

Pp.52.     Kendallville,  Ind.     (1885.) 

List  of  69:!  species,  25  of  which  are  not  in  state  catalogue  of  18si. 
Young,  A.  Harvey.     Manual  of  the  Botany  of  Jeft'erson  county.     2nd 

Ann.  Rept.  Geol.  Survey,  253-292.     (1871.) 

List  of  609  species. 
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Notes  on  certain  species  of  the  genus  Asplenium.     Bot.  Bull.,  1 : 

2-:i     (Nov.  187.-).) 

Notes  on  four  species  of  Southern  Indiana. 
Notes  on  some  interesting  plants  found  in  Jefferson  county.     Bot. 


Bull.,  1:  6-8.     (Dec.  1875.) 

Notes  occurrence  and  stations  of  several  rare  plants. 

Notes  upon  some  Graminea'.     Bot.  Bull.,  1:  ls-20.   (March,  1876.) 

Notes  based  on  collections  in  Jefferson  county. 
Ferns  near  Hanover,  Ind.     Bot.  Bull.,  1:  22-2;),  27.     (April,  May, 

1876.) 

Notes  on  habitat  of  twenty  species  of  ferns. 

Bryological  Notes.    Bot.  Gazette,  2:  61-62.     (Dec.  1876.) 

Includes  list  of  69  species  from  Southern  Indiana,  chiefly  near  Hanover. 

Jeffersonia  diphylla  Pers.    Bot.  Gazette,  2:  136-137.    (Sept.  1877.) 


Notes  on  variations. 
Habenaria  peramcL'na  Gray.    Bot.  Gazette,  2:  137.    (Sept.  1877.) 

Notes  abundance  near  Hanover. 
Monotropa  uniflora.     Bot.  Gazette,  3:  37-38.     (4pi'il)  1878.) 

Notes  station  in  JeflTerson  county,  and  poisonous  effect ;  '•/.    Bot.  Gazette,  3:  o4-5r>  and 
7'J.  on  latter  point. 


UNPUBLISHED  PAPERS  READ  HEFDRE  THE  ACADEMY. 

Blatchley,  "W.  S.     List  of  the  i>lants  of  Monroe  county,  Ind.     (Read, 

1888.) 

Paper  accessible  :  many  of  the  plants  are  in  the  herbarium  of  DePauw  University. 

The  Compositte  of  Vigo  county,  Ind.     (Read,  1889.) 

Paper  accessible. 

On  some  plants  new  to  the  state  list.     (Read,  1880.) 

Paper  accessible  ;  many  of  the  plants  are  in  the  herbarium  of  DePauw  University. 

Brannon,  M.  A.     Some  Indiana  Mildews.     (Read,  ISSit.) 

Paper  in  the  hands  of  the  survey,  also  duplicates  of  many  of  the  specimens. 

Evans,  "Walter  H.     Lichens  of  Indiana.     (Read,  1887.) 

Paper  not  accessible  :  specimens  ought  to  be  at  Wabash  College,  but  cannot  be  found. 

Fisher,  B.  M.     Parasitic  Fungi  of  Indiana.     (Read,  18l>0.) 

Paper  not  accessible ;  plants  were  collected  for  Div.  of  Veg.  Pathology,  U.  .S.  Dept. 
Agriculture.  Through  the  kindness  of  Prof.  B.  T.  Galloway,  a  list  of  species  col- 
lected is  in  possession  of  the  survey. 

Hubbard,  G.  C.     Additions  to  the  Flora  of  Indiana.     (Read,  ISSii  and 
18S7.)      • 

Papers  not  accessible  as  read  ;  a  complete  list  of  plants  collected  by  Mr.  Hubbard  in 
Indiana  is  in  the  possession  of  the  survey. 
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MacDougal,  Daniel  T.     The  plants  of  Putnam  county.  (Read,  1889.) 

Paper  iu  the  hands  of  the  survey,  most  of  the  plants  it  represents  are  in  the  herbar- 
ium of  DePauw  Iniversity. 

Meyncke,   O.   M.      Notes   on   the   White-epored  Agarics  of    Franklin 
county,  Ind.     (Read,  1SS7.) 
Paper  not  accessible  ;  plants  represented  by  the  notes  not  preserved. 

Mikels,   Rosa   Redding.     Preliminary  paper  on  the  flora  of  Henry 
county,  Ind.     (Read,  1S91.) 
Paper  accessible  ;  few  plants  to  represent  the  Hora  preserved. 

Shannon,  "W.  P.      The  Occurrence  of  Veratrum  Woodii  in   Decatur 
county,  Ind.     (Read,  1890.) 

Spillman,  W.  J.     Preliminary  list  of  Knox  county  plants.  (Read,  1890.) 
-  Paper  not  accessible ;  a  list  of  Knox  county  plants  in  the  herbarium  of  the  writer  is 
in  the  hands  of  the  survey. 


APPKXDIX    i;. 

LIST  OF  CRYPTOGAMS  AT  PRESENT  KNOWN  TO  INHABIT  THE 
STATE   OF  INDIANA. 

In  the  following  list  specimens  collected  by  various  persons  are  duly 
credited;  where  no  collector  is  named,  the  collection  was  made  by  the 
Director  of  the  Survey.  The  plants  collected  by  Mr.  Fisher  are  in  the  U. 
S.  Nat.  herbarium  ;  a  few  of  these  have  not  been  collected  by  any  one 
else.  Unless  a  special  statement  is  made,  all  species  are  represented  in 
the  Underwood  herbarium  ;  reference  is  made  in  brackets  for  those  species 
not  in  our  possession.  A  considerable  amount  of  material  including  some 
interesting  alg;e  has  not  been  fully  determined  as  yet,  and  some  small  col- 
lections have  not  been  worked  over. 

MYXOMYCETES. 
Ar(  YRiA  cixEREA  (Bull.)  Schum.     Vermillion,  7,  1.S89  (Arthur). 
Arcyria  punicea  Pers.     Vermillion,  7,  1889  (Arthur);  Putnam,  10,  IS'.i,', 
Badhamia  UTRicuLARis  (Bull.)  Berk.     Putnam,  10,  1893. 
CeratioSiyxa  MuciDA  (Pers.)  Schrot.     { Oratium  ]iydnoid('s  Auct.)     Vigo,  o, 

18»3. 
CoMATRicHA  LoxGA  Pk.     Putuam,  7,  1893. 
DiCTY'DiuM  longipes  Morg.     Vermillion,  9,  1889  (Arthur). 
DiDYMiuM  farix'aceum  Schrad.     Putnam,  "i,  IS; i2. 
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DiDY.MiuM  MicRocARin-M  (Fr.)  Rost.     Putnam,  3,  1894. 

FruGo  SKPTitA  (Link.)  Gmel.  Vermillion,  7,  18<s9  (Arthur);  Putnam,  7, 
1893. 

Hemiarivria  clavata  (Pers.)  Rost.     Putnam,  10,  1S92. 

Hemiarcvria  PLiMOsA  Morg.     Vermillion,  7,  1889  (Arthur). 

Hemiarcyria  RrBii-ORMis  (Pers.)  Rost.  Vermillion,  7,  1SS9  (Arthur);  Put- 
nam, 10,  ISiil'. 

Lami'roderma  violaceum  (Fr.)  Rost.    Putnam,  10,  1893. 

Lycogala  EPiDEXDRiJi  Buxb.    Putnam, 5,  1890  (Arthur);  10,  1891 ;  10,  1893. 

Lycogala  FLAVo-iascuM  (Ehrenb.)  Roet.     Putnam,  11,  1893. 

.Stemoxitis  ferruginea  Ehrh.  Vermillion,  7,  1889  (Arthur).  [Herb. 
Arthur.] 

Stemonitis  FusiA  Roth.     Vermillion,  7,  lS.s9  (Arthur). 

Stemonitis  nigrk.s(  ens  Rex.     Putnam,  10,  1893. 

Trichia  «abra  Rost.     Tippecanoe,  2,  1892  (Arthur);  Putnam,  10, 1892. 

Trichia  varia  Pers.     Putnam,  10,  1891 ;  10,  1892;  10,  189.3, 

Tubulixa  cylindru  a  (Bull.)  D  C.     Vermillion,  7,  1889  (Arthur). 

PHYCOMYCETES. 

SVNCIIITRIAC  E.E 

Syxchitrii'm  i)E(  ipiens  Farl. 

On  Amphicarpaa  monoica,  Putnam,  9,  189:5;    Johnson,  9,  1S!I0,  (Fisher"). 
Syxchitrium  ki  i.gexs  Schrot. 

On  (Enothera  biennis.  Brown,  5,  1893. 

MrcoRArE.K, 
MrtoR  sTOLOxiFER  Ehrhcnb. 

On  bread,  Putnam,  1891. 

EXTOMOI'HTHORA(  E.i:.  • 

Emi'usa  Mi.sr.K  Cohn. 

On  flies,  Putnam,  10,  1893. 

Peroxosi'Orace.e. 
Albugo  amaraxthi  (Schw.)  Kuntze.     (Cysiopus  bliii). 

On  Amarantus  sp.,  Putnam,  10,  1S92;  Tippecanoe,  7,  1890  (Bolley). 

On  Amarantus  chlorostachys  hybridus,  Johnson,  7,  1890  (Fisher); 

On  Amarantus  retroflexus,  Johnson,  7,  1890  (Fisher). 

On  Amarantus  spinosus?  Montgomery,  1893  (Olive). 
ALBr(;o  CAXDiDus  (Pers.)  Kuntze.    {Cydopus  ca7i(UchL%). 

On  Sisymbrium  officinale.  Brown,  5,  1893;  Putnam,  7,  1893. 
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On  Capsella  bursa- pastoris,  Putnam,  4,  1892;  Montgomery,  18!»3  (Olive). 

On  Radish,  Putnam,  9,  1891 ;  Johnson,  8,  1890  (Fisher). 

On  Sisymbrium  canesceus,  Putnam,  5,  189o. 

( )n  Brassica  nigra,  Johnson,  7, 1890  (Fisher);  Tippecanoe, 8, 1891  (Arthur). 

On  Brassica  alba,  Johnson,  7,  1890  (Fisher). 

On  Lepidium  Virginicum,  Montgomery,  189o  (Olive);  Putnam,  4,  1894. 

On  Dentaria  sp.,  Montgomery,  1893  (Olive). 
Albugo  iPo:Ma:.i>i"AXDUKAN.v.  (Schw.)  Swingle. 

On  Ipomcea  hederacea,  Putnam,  9,  189:;. 

On  Ipomoea  pandurata,  Johnson,  9,  1890  (Fisher). 
Aliji-go  i'Ortulac.f.  (D  C.)  Kuntze. 

On  Portulaca  oleracea,  Putnam,  6,   1893;  Johnson,   8,   1890   (Fisher); 
Montgomery,  1893  (Olive) ;  Tippecanoe  7,  1890  (Bolley). 
Pi.Asjioi'ARA  Ai'sTRALis  (Speg.)  Swiugle. 

On  Sicyos  angulatus,  Johnson,  9,  1890  (Fisher).     [Herb.     U.S.] 
Plasmopaka  geraxii  (Pk.)  Berl.  et  De  Toni. 
.  On  Geranium  Carolinianum,  Putnam,  5,  ls92 ;  Vigo,  5, 1893. 
Plasmoi-ara  Hai.stedii  (Farl.)  Berl.  et  De  Toni. 

On  Bidens  connata,  Johnson,  9,  1890  (Fisher). 

On  Bidens  frondosa,  Johnson,  8,  1890  (Fisher). 

On  Helianthus  annuus,  Montgomery,  1893  (Olive). 
Pi.asmopara  ohdchens  Schrot. 

On  Impatiens  sp.,  Putnam,  4,  1892. 

On  Impatiens  pallida,  Tippecanoe,  5,  1893  (Arthur). 
Plasmopaka  viticola  (B.  and  C.)  Berl.  et  De  Toni. 

On  Vitis  cordifolia,  Johnson,  7,  1890  (Fisher). 

On  Yitis  (sp.  cult.),  Johnson, 9, 1890  (Fisher);  Montgomery,  1893  (Olive). 
Putnam,  7,  1893;  Crawford,  9,  1889  (Arthur). 
Peroxospora  alta  Fckl. 

On  Plantago  major,  Johnson,  7,  1890  (Fisher) ;  Putnam,  5,  1894. 
Peroxospora  corvdalis  De  Bary. 

On  Dicentra  Canadensis,  Putnam,  4,  1892;  4, 1893. 

On  Dicentra  cucullaria,  Montgomery,  1893  (Olive). 
Peroxospora  epfusa  (Grev.)  Rabenh. 

On  Chenopodium  sp.,  Putnam,  9,  1891. 

On  Chenopodium  album,  Johnson,  9,  1890  (Fisher). 
Peroxospora  ficari.i-,  Tul. 

On  Ranunculus  sp.,  Putnam,  4,  1893. 


On  Ranunculus  recurvatus,  Montgomery,  18;»;>  (Olive). 
Peiioxospora  Kr.Micis  Corda. 
On  Polygonum  dumetorum  scandens,  Johnson,  7,  1890  (Fisher).    [Herb. 

r.  s.] 

ASCOMYCETES. 
Dl^OMYC'ETES. 

CiiLORosi'LENU>[  AERuuijfosLiM  (Oedsr.)  De  Not.    Putnam,  12,  1S03. 

Helotium  citrixum  (Hedw.)  Fr.     Putnam,  10,  1892;  7,  1893  ;  10,  1893. 

Peziza  coccinea  Jacq.    Putnam,  5,  1893. 

Peziza  occidentali*;  Schw.     Vigo,  5,  1893  ;  Bown,  5,  1893. 

Peziza  scutellata  L.    Putnam,  5,  1893. 

PsiLOPEziA  NUMMULARIS  Berk.     Putnam,  10,  1893. 

Urnula  Craterium  (Schw.)  Fr.    Tippecanoe,  4, 1892 ;  Montgomery,  4, 1892  ; 
Putnam,  5,  1892  ;  5,  1893  ;  Vigo,  5,  1893. 

Eiiytisma  acerinum  (Pers.)  Fr. 
On  Acer  saccharinum  (A.  dasycarpum)  Putnam,  10,  1891 ;  10, 189S;  Mar- 
shall, 10,  1893. 

RiiYTisMA  axdromed.k  (Pers.)  Fr. 
On  Andromeda  polifolia,  Fulton,  10,  1893. 

Ehvtisma  PRiNi  (Schw.)  Fr. 
On  Ilex  verticillata,  Marshall,  10, 1893;  Vigo,  10,  1893. 

GvROMiTRA  URUXNEA  n.  sp.  A  stout,  fleshy,  stipitate  plant,  8-13  cm.  high, 
bearing  a  broad,  much  contorted,  brown  ascoma ;  stem  2-5  cm.  thick,  more 
or  less  enlarged  and  spongy-solid  at  the  base,  hollow  below,  rarely  slightly 
fluted,  clear  white  ;  receptacle  5-12  cm.  across  in  the  widest  direction,  the 
two  diameters  usually  considerably  unequal,  irregularly  lobed  and  plicate, 
in  places  faintly  marked  into  areas  by  indistinct  anastomosing  ridges, 
closely  cohering  with  the  stem  in  various  parts,  rich  chocolate  brown  or 
somewhat  lighter  if  much  covered  with  the  leaves  among  which  it  grows, 
whitish  underneath  ;  asci  8-spored;  spores  oval,  28-30  mic.  long  by  about 
14  wide,  hyaline,  somewhat  roughened-tuberculate,  usually  nucleate,  the 
highly  refractive  nucleus  spherical  or  oval,  11  mic.  or  if  oval  14  by  1 1  mic. 
in  diameter ;  paraphyses  slender,  enlarged  at  the  apex,  faintly  septate. 
In  rich  woods,  mostly  in  beech  leaf  mould  ;  Putnam  county.  May  1892, 
1893  and  1894,  first  found  by  Dr.  W.  V.  Brown.  The  plant  is  esculent, 
tender  and*  possesses  a  fine  flavor.  Often  as  many  as  8  or  10  plants 
would  be  found  in  one  small  area  but  the  plant  appears  to  be  local 
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and  never  very  abundant.    Some  sin<xle  plants  would  weigh  nearly  half 

a  pound. 
MoRCHELLA  ESCULENTA  (L.)  Pers.     Putnam,  4,  1892;  5,  1893. 
MoRCHELLA  RiMosiPEs  D  C.     Putnam,  4,  1892. 

MoRCiiELLA  jiYiiRiDA  (Sow.)  Pers.     {M.scmUibem'DC.)     Putnam,  4,  1S92. 
MoRCHELLA  cONicA  Pers.     Putuam,  5,  189:5. 
Gymxoasce.k. 
ExoAst  rs  deeokmaxs  (Berk.)  Fckl. 

On  peach  leaves,  Putnam,  5,  1892  ;  Vigo,  '•>,  1893 ;  Monroe,  5, 189:; ;  IVIont- 
gomery,  1893  (Olive) ;  Tippecanoe  (1,  1890  (Bolley). 
Exoascus  I'OTENTiLL.K  Farl. 

On  Potentilla  Canadensis,  Vigo  5,  1S9:5;  Putnam,  '->,  1893. 
ExoAfscfs  I'Ki  XI  (Tul.)  Fckl. 

On  Prunus  Americana,  Monroe,  o,  189:5. 
ExoAscr.s  sp. 

On  Ostrya  Virginica,  Putnam,  "i,  1893;   X'igo,  5,  1893. 

Ll(  IIEXKS. 

Arthoxia  si'ECTAHiLis  Fl.    Putnam,  5,  1893, 

BuELLiA  I'ARAsiNA  (Ach.)  Th.  Fr.    Putnam,  o,  1893. 

Ci.ADOxiA  c.KspiTiciA  (Pcrs.)  Fl.     Putuam,  5,  1893. 

Cladoxia  fimhriata  iL.)  Fr.     Putnam,  5,  1893. 

Cladoxia  Fl  rcata  (Hud.)  Fr.     Putnam,  5,  1893. 

Cladoxia  mitrila  Tuck.     Putnam,  5,  1893. 

Cladoxia  i'yxiuata  (L.)  Fr.     Putnam,  4,  1893. 

Cladoxia  symphycarpa  Fr.     Putnam,  4,  1893. 

ExDOCARi'ON  MixiATUM  Fr.     Owcn,  5,  1893;  10,  1893. 

Graphis  sckipta  Fr.    Putnam,  10,  1891. 

Lecanora  pallida  (Schreb.)  Schar.     Putnam,  o,  1893. 

Lecaxora  scHFirscA  (L.)  Ach.     Putnam,  5,  1893. 

Lecaxora  tartarea  (L.)  Ach.     Putnam,  5,  1893. 

Lecidea  alboc.erulescens  (Wulf.)  Schoen.     Putnam,  o,  1893. 

Nephroma  Helvetkum  Ach.    Putnam,  •").  I8it3. 

Nephroma  l.kvioatum  Ach.     Putnam,  5,  1893. 

Parmelia  caperata  (L.)  Ach.     Putnam  4,  1893. 

Parmelia  coLi'ouEs"(Ach.)  Nyl.    Putnam,  5,  1893. 

Parmelia  perforata  (Jacq.)  Ach.     Putnam,  .5,  1893.  , 

Parmelia  saxatilis  (L.)  Fr.     Putnam,  4,  1893. 

Parmelia  tiliacea  (Hoffm.)  Floerk.     Putnam,  5,  1893. 


35 

PEi.TKiKKA  (A  NIX  A  ( L. )  HoflFm.    Putnam,  5,  1890. 
Pkrtusakia  commune  I)  C.     Putnam,  5,  lS9o. 
Perti-saria  velata  (Turn.)  Nyl.    Putnam,  5,  189;}. 
PiiYS(  lA  sTELLARis  ( L. )  Tuck.     Putuam,  10,  1891. 
Ra>[ai.ixa  I  ALiCARis  ( L. )  Fr.     Putnam,  4,  1892. 
Sticta  AMi'LissiMA  (Scop.)  Mass.     Putnam,  5,  1893. 
Stkta  itlmonari.a^  (L.)  Ach.    Putnam,  10,  1891;  Owen,  10,  1893. 
Thelosciiistes  coNiOLOR  (Dicks. )  Tuck.    Putnam  10,  1891. 
Usnea  harbata  (L.)  Fr.  Putnam,  5,  1893;  Brown,  5,  189:5;  Owen,  o,   1893; 
Marshall,  10,  1893. 

Pekisi'oriace.k. 

ErYSII-IIE  CILHORACEARI-.M    D  C. 

On  Actinomeris  squarrosa,  Johnson,  10,  1890  (Fisher). 

On  Ambrosia  artemisijifolia,  Johnson,  8,  1890  (Fisher);  Marshall,  10, 
1893;  Montgomery,  1893  (Olive). 

On  Ambrosia  trifida,  Johnson,  8,  1890  i  Fisher);  Montgomery  (Brannon, 
Olive);  Putnam,  10,  1891. 

On  Aster  cordifolius,  Johnson,  10,  1890  (Fisher). 

On  Aster  Xovie-Anglia',  Johnson,  9,  1890  (Fisher). 

On  Aster  paniculatus,  Johnson,  10,  1890  (Fisher);  Montgomery,  1893 
(Olive). 

On  Aster  puniceus,  Johnson,  11,  1890  (Fisher). 

On  Aster  Tradescanti,  Johnson,  10,  1890  (Fisher). 

On  Aster  ericoides,  Montgomery,  1893  (Olive). 

On  Aster  azureus,  Montgomery,  1893  ((Jlive). 

On  Aster  (sp.),  Montgomery  (Brannon). 

On  Cnicus  altissimus,  Montgomery,  10,  1890  (Fisher). 

On  Eupatorium  perfoliatum,  Fulton,  10,  1893;  Johnson,  10,  1890  (Fish- 
er); Montgomery,  1893  (Olive). 

On  Eupatorium  purpureum,  Johnson,  8,  1890  (Fisher). 

On  Helianthus  annuus,  Putnam,  1 1 ,  1892. 

On  Helianthus  decapetalus,  Montgomery,  10,  1890  (Fisher). 

On  Helianthus  parvifiorus,  Tippecanoe,  10,  1892  (Arthur). 

On  Helianthus  tuberosus,  Montgomery,  10,  1890  (Fisher). 

On  Hydrophyllum  appendiculatum,  Montgomery,  10,  ISitO  ( Fisher  i; 
1893  (Olive). 

On  Hydrophyllum  Virginicum,  Montgomery,  10,  1893;  1893  (Olive). 


On  Hydrophyllum  macrophyllum,  Putnam,  7,  1S9:!;  Montgomery,  1S9;^ 

(Olive). 
On  Parietaria  Canadensis,  Montgomery,  7,  1.S90  (Fislier). 
On  Phlox  paniculata,  Montgomery  10,  1890  (Fisher). 
OnSolidago  Canadensis,  Montgomery,  10,  1890  (Fisher);  1893  (Olive); 

Johnson,  9,  1890  (Fisher). 
On  Solidago  serotina,  Johnson,  10,  1890  (Fisher). 
On  Solidago  latifolia,  Montgomery,  1893  (Olive). 
On  Verbena  hastata,  Marshall,  10,  1893. 
On  Verbena  stricta,  Johnson,  7,  1S90  (Fisher);  Montgomery,  10,   1893 

Tippecanoe,  !t,  1S88  (Bolley).  r 

On  A'erbena  urticie folia,  Johnson,  11,  1890  (Fisher);  Putnam,  10.   1891 

Montgomery,  1893  (Olive). 
On  Vernonia  fasciculata,  Putnam,  10,  1891  :  Montgomery  10,  1893. 
On  Vernonia  Noveboracensis,  Johnson,  8,  1890  (Fisher). 
On  Xanthium  strumarium,  Johnson,  10,1890  (Fisher);  Putnam,  9,  1891; 

Montgomery  1893  (Olive). 
Oq  Zinnia  elegans,  Putnam,  10,  1891.* 
On  Pilea  pumila,  Montgomery,  1893  (Olive). 
Erv^ti'he  coMMrxis  (Wallr.)  Fr. 
On  Amphicarpu^a  monoica,  Johnson,  9,  1890  (Fisher);  Putnam,  9,  1893; 

Vigo,  10,  1893. 
On  Apios  tuberosa?  Johnson,  9,  1890  (Fisher), 
On  A(iuilegia  Canadensis,  Owen,  10, 1893. 
On  Clematis  Virginiana,  Putnam,  10,   1891 ;  Johnson,  9,  1890  )Fisher); 

Montgomery,  9,  1889  iBrannon). 
On  Geranium  maculatum,  Johnson,  8,  1890  (Fisher). 
On  Heuchera  Americana,  Putnam,  10,  1891. 
On  Ranunculus  abortivus,  Johnson,  7,  1890  (Fisher);  Putnam,  7,  1893 

10,1891;  Montgomery,  1893  (Olive). 
On  Lathyrus  palustris,  Marshall,  10,  189:5. 
On  Thalictruiu  polygamum,  Johnson  10,  1890  (Fisher). 
On  Ranunculus  recur vatus,  ^Montgomery,  1893  (Olive). 

ErYSIPJIE  (iAI.KOI'SIDIs,  D  C. 

On  Chelone  glabra,  Johnson,  10,  1890  (Fisher). 

On  Scutellaria  lateriflora,  Johnson,  10,  1890  (Fishery  Marshall,  10.  1893 

Putnam,  10,  1891;  Montgomery,  1893  (Olive). 
.On  Scutellaria  pilosa,  Johnson,  10,  1890  (Fisher). 
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On  Stachys  aspera,  Johnson,  10,  1S90  (Fisher);  Fulton,  10,  189:]. 
Ekysii'HE  (iR.\ minis  D  C. 
On  Poa  pratensis,  Johnson,  11,  ISitO  (Fisher);  Montgomery,  1S!):5  (Olive). 
On  lawn  grass,  Putnam,  9,  1891  ;  11,  1891. 
Ekvsiitie  liriodkndri  Schw. 
On  Liriodendron  tulipifera,  Putnam,  10, 1891 ;  10,  189:);  Montgomery,  10, 

1893;  AVabash,  10,  1891  (Miller). 
MiiRosi'H.ERA  ALxi  (D  C.)  Wint. 
On  Betula  pumila,  Fulton,  10,  189:3  (Fisher). 
On  Carpinus  Caroliniana,  Johnson,  9,  1890  (Fisher);  Montgomery  (Bran- 

non). 
On  Fagus  ferruginea,  Johnson,  9,  1890  (Fisher). 
( >n  Ilex  verticillata,  Marshall,  10,  189.S. 

On  Hicoria  sulcata,  Johnson,  9,  1890  (Fisher);  Marshall,  10,  1893. 
On  Euonymus  atropurpureus,  Johnson,  10,  1890  (Fisher). 
On  Juglans  nigra,  Johnson,  9,  1890  (Fisher);  Putnam,  10,  1893. 
On  Platanus  occidentalis,  Johnson,  9,  1890  (Fisher);  Putnam,  .10,  1891; 

:\Iontgomery,  1893  (Olive). 
On  Syringa  vulgaris,  Johnson,  10,1890  (Fisher);  Putnam,  7,  1893;  Tip-' 

pecanoe,  10,  1893  (Arthur);  Montgomery,  1893  (Olive). 
On  Ostrya  Virginiana,  Johnson,  10,  1890  (Fisher). 
()n  Tecoma  radicans,  Putnam,  10,  1893. 
On  Viburnum  acerifolium,  Putnam,  10,  1891, 
On  Viburnum  dentatum,  Johnson,  10,  1891  (Fisher). 
On  Viburnum  prunifolium,  Johnson,  9,  1890  (Fisher). 
On  Viburnum  pubescens,  Putnam,  10,  1891. 
MicRosi'ii.KRA  DiFFisA  C.  and  p. 
On  Lespedeza  sp.,  Marshall,  10,  1893. 

MKR08PH.KRA  ELEVATA    Burrill. 

On  Catalpa,  Putnam,  10,  1891  ;  10,  1893;  Owen,  10,  1893;  Tippecanoe,  i», 
1890  (Bolley). 

MiCROSPH.ERA  ERIXEOl'lIILA  Pk. 

On  Erineum  of  Fagus  ferruginea,  Marion,  8,   1890  (Tracy);   Putnam,  10, 
1891;  10,  189:3. 
Mkkosi'h.era  Eii'iiOKHi.K  (Pk.)  B.  and  C. 
On  Euphorbia  corollata,  Steuben,  18«i2  (Martin  Cause);  Tippecanoe,  9, 
1888  (Bolley). 
Mr'rospii.kra  (iRossuLARi.K  (Wallr.)  Lev. 
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On  Satnbucus  Canadensis.  Johnson,  9,  1S!)0  (Fisher);  Montgomery,  10, 
18!):;. 
MicRosi'H.KKA  QUKKciNA  (Schw.)  Burrlll. 

On  Quercus  alba,  Putnam,  10,  1891. 

On  Quercus  bicolor,  Johnson,  9,  1890  (Fisher):  Vigo,  10,  1S93. 

On  (Quercus  h'rata,  Johnson,  9,  1890  (Fisher). 

On  (^lercus  macrocarpa,  Johnson,  9,  1890  (Fisher). 

On  Quercus  Muhlenbergii,  Johnson,  9,  1890  (Fisher);  Putnam,  10,  1893. 

On  Quercus  rubra,  Johnson,  9,  1890  (Fisher);   IMarshall,  10,  1893;  Put- 
nam, 10,  1893;  Vigo,  10,  189.;. 

On  Quercus  sp.,  Montgomery  (Brannon). 
MicRo.spir.KRA  Ravenelii  Berk. 

On  Gleditschia  triacanthos,  Johnson,  s,  isijO  (Fisher);  Vigo,  10,  1893; 
Montgomery  (Brannon);  Putnam,  10,  ISO.!;  Owen,  10,  1893. 
MiCRospii.ERA  Ru.ssELLii  Cllnton. 

On  Oxalis  stricta,  Johnson,  7,  1890  (Fisher);  I'utnam,  10,  1891;  Mont- 
gomery, 10,  1893;  1893  (Olive). 
MicROsi'H.KRA  sEMiTosiTA  B.  and  C. 

On  Cephalanthus  occidentalis,  Johnson,  9,  189(»  (Fisher);  Vigo,  10,  1893. 
Mkrosi'ii,ki:a  symi-horicaki'i  Howe. 

On  Symphoricarpus  vulgaris,  Putnam,  10.  isiil  ;  ll,  1S9L';  10,  1S93. 
Microsph.kra  vac(  inii  (Schw.)  C.  and  P. 

On  A^accinium  sp.,  Marshall,  10,  1893. 

PlIYT.l'ArTINIA  SriTFlLTA  (Rcb.)  SaCC. 

()nCarpinus  Caroliniana,   Putnam,   10,    1891;    Montgomery,    10,    1890 

(Fisher). 
On  Celajstrus  scandens,  Montgomery,  10,  1890  (Fisher). 
On  Cornus  Horida,  Putnam,  10,  1891  ;  10,  1.S9L'. 
On  Cory] us  Americana,  Montgomery,   10,  1899  (Fisher):  Marshall,  10, 

1893. 
On  Fraxinus  Americana,  Johnson,  9,   1890   (Fisher):   Montgomery,   10, 

1893;  189:;  (( >live);  Putnam,  10,  1893. 
On  Fraxinus  pubescens,  Johnson,  9,  1890  (Fisher). 
On  Fraxinus  quadrangulata,  Johnson,  10,  1890  (Fisher). 
On  Fraxinus  sambucifolia,  Johnson,  10.  1S90  (Fisher). 
On  Liriodendron   tulipifera,  .Johnson,   9,    1890   (Fisher);   JNlontgomery, 

1893  (()live). 
On  Ostrya  Virginica,  Montgomery,  10,  1890  (Fisher);  Putnam,  10,  1891; 

10,  189.3. 


On  Quercus  coccinea,  Johnson,  9,  18ii0  (Fisher);  Montgomery,  10,  1890 

(Fisher). 
On  Quercus  pahistris,  Shelby,  11,  1890  (Fisher);  Vigo,  10,  1S9.'.. 
On  Quercus  rubra,  Vigo,  10,  189;;. 
On  Catalpa  bignoniodes,  Montgomery,  189-]  (olive). 
On  Xanthoxylum  Americana,  Montgomery,  189;!  (Olive). 

PODOSI'H.TSRA  BIUNCINATA  C.  &  P. 

On  Hamamelis  Virginiana,  Putnam,  9,  1893;  10,  I89:^i. 
PoDOsi'H.F>RA  oxYACANTir.K  (D  C.)  DeBary. 
On  Crataegus  crus-galli,  Johnson,  7,  1890  (Fisher). 
On  Crataegus  spathulata,  Johnson,  7,  1890  (Fisher). 
On  Crat.egus  tomentosa,  Johnson,  7,  1890  (Fisher). 
On  Cydonia  vulgaris,  Johnson,  8,  1890  (Fisher). 
On  Prunua  Americana,  Johnson,  10.  1890  (Fisher). 
On  Prunus  cerasus,  Johnson,  7,  1890  (Fisher);  Putnam,  10,  1891;  7,  1893; 

Tippecanoe,  8.  1890  (Bolley). 
On  Spirrea  tomentosa,  Marshall,  10,  1893. 
On  Cratfogus  sp.,  Owen,  10,  1893. 

Sl'Jl.KHOTHECA  CASTAtiXEI  LeV. 

On  Bidens  chrysanthemoides.  Johnson,  9,  1890  (Fisher):  Montgomery, 

1893  (Olive). 
On  Bidens  connata,  Johnson,  8,  1890  (Fisher);  INIontgomery,  10,  1893. 
On  Bidens  frondosa,  Johnson,  7,  1890  (Fisher);  Putnam,  10, 1891;  7,  1893; 

Montgomery,  10,  1893. 
On  Brunella  vulgaris,  John.son,  9,  1890  (Fisher);  Marshall,  10,  1893. 
On  Coreopsis  trichosperma,  Johnson,  9,  1890  (Fisher). 
On  Erechtites  hieracifolia,  Johnson,  8,  1890  (Fisher);  Marshall,  10,  1893; 

Montgomery,  1893  (Olive). 
On  Erigeron  Canadense,  Johnson,  10,  1890  (Fisher). 
On  Erigeron  (Sp.),  Montgomery  (Brannon). 
On  Pedicularis  lanceolata,  Johnson,  8,  1890;  11,  1890  (Fisher). 
On  Taraxacum  officinale,  Montgomery  (Brannon,  Olive);   Putnam,  10, 

1891 ;  Tippecane,  6,  1890  (Bolley). 
Spu.krotiieca  humuli  (I)  C.)  Burrill. 
On  Agrimonia  Eupatoria,  Montgomery,  10,  1890  (Fisher):  Putnam,  11, 

1891;  10,  1893;  Marshall,  10,  1893. 
On  Potentilla  palustris,  Marshall,  10,  189.!. 

SPH.EROTIIErA  MORS-LV.15  (Schw.)  B.  c^  C. 
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On  Eibes  cynosbati,  Montgomery,  (>,  ISii:!  (Hughart). 
Si'ii.KROTiiEcA  I'AxxosA  (Wallr.) 

( »n  Geum  album,  Johnson,  S,  18H0  (Fisher). 
On  Kosa  lucida,  Johnson,  S,  1890  (Fisher). 
On  Eosa  (sp.  cult.)  Putnam,  U,  181i3. 
Srii.KROTiiECA  piiYTopTOPJiiLA  Kell.  &  Swiuglc. 
On  Phytoptus  fascicles  of  Celtis  occidentalie,  Putnam,  5,  ISitO  (Arthur); 
10,1891;  11,  1893;  Montgomery,  18! i3  (Olive);  Tippecanoe,  12,1893 
(Arthur). 

IXCIXILA  CIRCINATA  C.  A  1P. 

On  Acer  dasycarpum,  Montgomery  (Brannon);  Marshall,  10,  1893. 
On  Acer  rubrum,  Johnson,  1890  (Fisher). 

On   Acer  saccharum,   Johnson,   9,    ISilO    (Fisher);     Putnam,    10,    1893; 
Montgomery,  1893  (Olive). 

VX(  INl'I.A    Cl.IXTOXII  Pk. 

On  Tilia  Americana,  Montgomery,  10,  1890  i  Fisher);  Putnam,  10,  1893. 

I'XCIXLLA  FLEXrOSA  Pk. 

On  ^Esculus  glabra,  Johnson,  7,  1890  (Fisher);  Montgomery  (Brannon, 

Olive). 
On  .Esculus  Hippocastanum,  Putnam,  10,  1S93. 
UxcixiLA  GEXif'ULTA  Gerard. 
On  Morus rubra,  Johnson,  9, 1890  (Fisher);  ^Montgomery,  10, 1890  (Fisher); 

10,  1893. 

UxrlXUI.A  MACKOSl'OKA  Pk. 

On  Ulmus   Americana,   Putnam,    10,   1891;  10,   1892;  Owen,    10,    1893; 

Montgomery,  1S93  (Olive);  Wabash,  10,  1891  (Miller). 
On  Ulmus  fulva,  Johnson,  8,  1890  (Fisher);  Montgomery,  1893  (Olive). 
UxcixTLA  XECATOR  (Schw.)  Burrill. 
On  Ampelopsis  quinquefolia,  Johnson,  9,  1890  (Fisher);   Montgomery 

(Brannon,  Olive);  Putnam,  10,  1891. 
On  Yitis  cordifolia,  Johnson,  9,  1890  (Fisher). 
On  Yitis  (cult,  sp.)  Johnson,  9,  1890  (Fisher);  Montgomery  (Brannon, 

Olive);  Putnam,  10,  1891;  10,  1893. 

UXCIXULA  I'AKVULA  C.  t^   P. 

On  Celtis  occidentalis,  Johnson,  9,  1S90  (Fisher);  Marion,  1890  (Tracy); 
Putnam,  10,  189:]. 
Uncinula  (salicis  (DC.)  Wint. 
On  Salix  nigra,  Johnson,  8,  1890  (Fisher). 
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On  Salix  sericea,  Montgomery,  10,  1800  (Fisher). 
On  Salix  cordata,  Montgomery,  lS!i:5  i  Olive). 

On  Salix  sp.  Montgomery  (Brannon);  Putnam,  9,  1S<)1 ;  Marshall,  10,  l.s9.->. 
On  Populus  tremuloides,  ^larshall,  10,  ISrC). 
Hyi'Ockeack.i:. 
Cl.AVICEl'.S  I'UKl'lKEA  (Fr.)  Tul. 

Sclerotia  on  Rye.  Putnam,  7,  isii:];  Tippecanoe  (Aithun. 

Sclerotia  on  Elymus  Virginicus,  Montgomery,  10,  lSli3. 
CoKDYCEi's  oPHioGLosoiDEs  (Ehth.)  Sacc,  Putnam,  11,  1S91. 
Erit  iiLOE  TYJ'HiXA  (Pers.)  Tul. 

On  Festuca  nutans,  Tippecanoe,  7,  1890  (Arthur). 

On  grass  (sp.  ig.),  Vigo,  5,  1893;  Putnam,  (i,  1894. 
Hyi'Ocrea  citrina  (Pers.)  Fr.,  Putnam,  11,  1S91  ;  10,  18'.i3. 
Hypocrea  gelatixosa  (Tode.)  Fr.,  Putnam,  10,  1891. 
Hyi'ocrea  rufa  (Pers.)  Fr.    (Trichoderma  viride.) 

Conidial  stage,  Putnam,  11,  1893. 

Spii.kriack-k. 
Dai.dixia  cdxcextkua  (Bolt.)  Ces.  and  DeNot. 

On  Acer  sp.,  Putnam,  10,  18!»1. 
DiATRYi'E  Ai.iJOPRuiNosA  (Schw.)  Cooke.     Vigo,  10,  1893. 
DiATRYi'E  viRESCEXs  (Schw.)  E.  and  E.     Putnam,  9,  1893. 
Di(  H.i:xA  FACiiSEA  (Pers. )  Fr. 

On  Fagus  ferruginea,  Tippecanoe,  4,  1892  (Arthur);  Putnam,  4,  1893. 
EiTYPA  spixosA  (Pers.)  Tul.     Putnam,  11,  1892;  10,  1893. 
GxoMONiA  ULMEA  (Schw. )  Thiim. 

On  Ulmus  fulva,  Montgomery,  10,  1890  (Fisher);  Johnson,  9,  1890  (Fish- 
er).    [Herb.     U.  S.] 
Hypoxylox  AXXiLATiM  (Schw.)  Mout.     Putnam,  4,  1893. 
Hypoxylox  ATROPixcTATi  ,m  (Schw.)  Cooke.     Putnam,  4,  1893. 
Hypoxylon  coccixelm  Bull.     Putnam,  12,  1891  ;  10,  1891. 
Hypoxylox  coii.krex.s  (Pers.)  Fr. 

On  Fagus  ferruginea,  Putnam,  JO,  1891. 
Hypoxylox  maki.ixatum  (Schw.)  Berk.,  Putnam,  5,  1893. 
Hypoxylox  perforatum  (Schw.)  Sacc,  Putnam,  10,  1891;  2,  1893. 
Hypoxylox  rurkhxoslm  (Pers.)  Fr.,  Putnam,  10,  1891 ;  5,  1893. 
L.i:sTAi)iA  P.iDWELLii  (Ell.)  Vlala  et  Rav. 

On  Yitis  cordifolia,  Johnson,  8,  1890  (Fisher);  Putnam,  10,  1891. 

On  Yitis  (cult.),  Putnam,  7,  1893. 
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On  Ampelopsis  quinquefolia,  Owen,  10,  1S<)?>. 
Melanomma  si'ORADicr.M  E.  &  E.,  Putnam,  4,  1S93. 
NuMMULARiA  BiLLiARDi  TuL,  Putnam,  10.  1891. 
Otthia  M0RBO8A  (Schw.)  E.  iS:  E. 

On  Prunus  sp.,  Floyd,  (i,  1S90  (Arthur);  Putnam,  4,  1894. 
EosELLiNiA  A(2iiLA  (Fr.)  DeNot,  Putnam,  10,  1S91. 
ScoRiAs  .si'oxciiosA  (Schw.)  Fr. 

On  honey-dew  dropped  by  Aphidfe  on  and  under  beech  twigs.  Putnam, 
10,  1891 ;  4,  1893;  Owen,  5,  1893. 
Si'ir.KRELLA  FRAGARi.K  Tul.  {Eamularia  fragarin). 

Conidia  on  Fragaria  vesca,  Putnam,  5,  1892. 

Conidia  on  Fragaria  elatior,  Johnson,  8,  1890  (Fisher), 

Sl'H.ERELLA  FRAXIXICOLA  (Schw.)   Cooke. 

On  Fraxinus  Americana.  Johnson,  9,  1890  (Fisher).     [Herb.    F.  S.] 

Si'H.ERIA  IRIDIS  Schw. 

On  Iris  versicolor,  ^Montgomery.  189:5  (( )live).     [Herb.  AV abash  Coll.] 
Tryhlidii'm  mixok  Cooke. 
On  Salix  ep.,  Putnam,  5,  lS9i'. 

r.STlLINA  VUI.(iA)!IS  Tul. 

On  Quercus  sp.,  Montgomery,  4,  1892;  Putnam,  10,  1891 ;  5, 189:5. 
Yalsaria  exasperans  (Uer.)  E.  and  E.    Putnam,  12,  1891. 
Valsaria  QiADKATA  (Schw.)  Sacc.     {Diatrype  ohesa  B.  and  C.) 

On  Fagus  ferruginea,  Putnam,  10,  1891. 
Xylaria  poLVMOKi'HA  (Pers.)  Grev.    Putnam,  11,  IS'.'l:  Tippecanoe,  1892 

(Arthur). 
Xylaria  corxiiormis  Fr.     Putnam,  10,  1891 ;  10,  1892:  10,  1893. 
Xyi.aria  iivi'owr.oN  (L.)  Grev,     Putnam,  11.  is«t;;. 

DOTIIIDEAIE  V. 

Phyllochora  i.e.si>i:i)ez.k  (Schw.)  Cooke. 

On  Lespedeza  sp.,  Marshall,  10.  189:5. 
Dotiiidiella  ulmi  (Duv.)  Wint. 

On  IJlmus  Americana,  Montgomery,  189:]  (Olive).    [Herb.  Wabash  Coll.] 
PiiYLLAtnoRA  GRAMixis  (Pcrs.)  Fckl. 

On  Panicum  latifolium,  Tippecanoe,  9,  1888  (BoUey) ;  Putnam,  10,  1892. 

On  Muhlenbergia  si).,  Putnam,  10,  1892. 

On  Asprella  hystrix,  Montgomery,  10,  189:5. 

On  Muhlenbergia  Mexicana,  Johnson,  11,  l89i)  i  Fisher). 

On  Elymus  Canadensis,  Montgomery,  11.  1890  (Fisher). 
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On  Elymus  sp.,  Putnam,  10,  1S92. 
Phyli.ai  iroRA  TRii-oLii  (Pcrs. )  Fckl. 
On  Trifolium  pratense,  Johnson,  11,  is'.tO  (Fisher).     [Herb.   IT.  S.] 

FUNGI   IMPERFECTI. 

yi'll.KROI'SIDE.K. 

AcTiNONEMA  K08.K  Fr.  [Asteroiim  ros.i  Lib.). 

On  Rosa  sp.  in  greenhouse,  Tippecanoe,  1, 1SS7  (Barnes):  10, 1892  (Arthur). 
CiN(i\NOBoi.u8  Cksatii  DeBary. 

On  Mycelium  of  Erysiphei  on  Helianthus  sp.,  Tippecanoe,  188S  (Bolley). 

On  Mycelium  of  Erysiphei  on  Taraxacum  officinale  and  Solidago  Cana- 
densis, Johnson,  7,  1890  (Fisher). 

On  Mycelium  of  Erysiphei  on  Solidago  arguta,  S.  latifolia.  Aster  Shortii, 
Rudbeckia  triloba,  Hydrophyllum  Virginicum,  ^lontgomery,  10, 1S90 
(Fisher). 

On  Sphferotheca  Castagnei  on  Taraxacum,  Montgomery,  189:>  (Olive). 

On  Phyllactinia  suffulta  on  Liriodendron,  Montgomery,  1893  (Olive). 

On  Erysiphe  sp.  on  Erigeron,  Montgomery,  1S93  (Olive). 
Darli'ca  filum  (Riv.)  Cast. 

On  Tredo  on  Carex  sp.,  Johnson,  7,  1890  (Fisher).     [Herb.  U.  S.] 
Lei'tostroma  HYi'oi'HYLLr>[  B.  it  Rav, 

On  Gleditschia  triacanthos,  Marion,  s,  1S90  (Arthur):   Tippecanoe,  9, 
1892  (Arthur);  Putnam,  9,  1893. 
Melas>[ia  ?  Ctalii  E.  &  E. 

On  Galium  trifidum  latifolium,  Johnson,  9,  1890  (Fisher).     [Herb.  U.  S.] 
Phleosi'Ora  aceris  (Lib.)  Sacc. 

On  Acer  rubrum,  Johnson,  7,  1890  (Fisher).     [Herb.  U.  S.] 
Phleospora  ulmi  (Fr.)  Wallr. 

On  rimus  fulva,  Johnson,  8,  1890  (Fisher).     [Herb.  U.  S.] 
Phyllosticta  asim[n,e  E.  &  K. 

On  Asimina  triloba,  Johnson,  8,  1890  (Fisher):  Putnam,  7,  1893. 

PjIVLLOSTICTA  t'ELTIDIS  E.  &  K. 

On  Celtis  occidentalis,  Montgomery,  10,  1890  (Fisher).     [Herb.  U.  JS.] 

PllYLLOSTICTA   Co.MMONSII  E.  iSc  E. 

On  Pa'onia  (cult.),  Montgomery,  1893  (Olive).     [Herb.  Wabash  Coll.] 
Pjiyllosticta  CRiENTA  Kickx. 

On  Smilacina  racemosa,  Montgomery,  189,1  (Olive). 
Phylostici'a  PAvi.i:  Desm.  (P.  sphjeropsoidea  E.  &  E.) 


44 

On  Aesculus  glabra,  Montgomery,  7,  1890  (Fisher);  1893  (Olive);  John- 
son, 8, 1890  (Fisher);  Brown.  5, 1893. 
Phyi.losticta  que  Reus  Sacc  &  Speg. 
On  Quercus  macrocarpa  Montgomery,   1893   (Olive).      [Herb.   Wabash 
Coll] 
Phyi.losticta  sa.\(iuinari.i:  Wint. 

On  Sanguinaria  Canadensis,  Brown,  5,  1893,  immature. 
Phyllcsticta  .SAS.SAFRA8  Cooke. 
On  Sassafras,  Montgomery,  7,  1890  (Fisher).     [Herb.  U.  S.] 

SeI'TORIA  A.SCLEI'IADICOLA  E.  &  E. 

On  Asclepias  incarnata,  Johnson,  10,  1890  (Fisher).     [Herb.  r.  S.] 
.Septoria  cacam.e  E.  &  K. 

On  Cacalia  atriplicifolia,  Owen,  10,  1893;  Montgomery,  1893  (Olive). 
Sei'toria  caxxabi.va  West.  ? 

On  Cannabis  sativa,  Montgomery,  7,  1890  (Fisher).     [Herb.  V.  S.] 
Sei'toria  coxsi'u  ta  E.  i<:  M. 

On  Steironema  ciliatum,  Johnson,  7,  1890;  10,  1890  (Fisher).     [Herb. 
■      U.  S.] 
Sei'toria  cRAT.T.iii  Kickx. 

(M  Crataegus  sp.,  Owen,  10,  1893. 
Sei'toria  dentari.k  Pk. 

On  Dentaria  laciniata,  Montgomery,  1893  (Olive). 
Sei'toria  fi.a(;eli.aris  E.  and  E. 

On  Convolvulus  sepium,  Monroe,  o,  1893. 
Sei'toria  heliaxtiii  E.  and  K. 

On  Heliopsis  la^vis,  Montgomery,  7,  18!»0  (Fisher). 

On  Helianthus  annuus,  Montgomery,  189:)  (Olive). 
Sei'toria  lactuc-e  Pass. 

On  Lactuca  sativa,  Johnson,  8,  1890  (Fisher).     [Herb.     U.  S.] 
Septoria  lapparim  Sacc. 

On  Arctium  lappa,  Montgomery,  1893  (Olive). 
Septoria  leuiostoma  E.  and  E. 

On  Fraxinus  Americana,  Johnson,  8,  18(10  (Fisher).     [Herb.     U.  S.] 
Septoria  mkrospora  E.  and  E. 

On  Asprella  hystrix,  Mongomery,  7,  1890  (Fisher).     [Herb.     I'.  S.] 
Sei'toria  (exother.k  B.  and  C. 

On  Oenothera  biennis,  Vigo,  5,  189:>. 
Septoria  PODOPirvi.i.ixA  Pk. 
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Oa  Podophyllum  peltatum,  Monroe,  5,  1S!J3;   Putnam,  5,  IS'.i;!  (Melia 
Ellis);  Montgomery,  1.S9:3  ^Olive). 
>i:i'TORiA  roLYGoxoRUM  Desm. 
On  Polygonum  sp.,  Putnam,  i>,  189:5;  10,  iS9;>. 

SlU'TORIA  PSILOSTEdA  E.  iSc  M. 

On  Galium  circa-zans,  Johnson,  7,  IS'.K)  (Fisher).     [Herb.  U.  S.] 
Skptoria  Rum  Westd. 

On  Rubus  (blackberry),  Vigo,  5,  1S!)3. 

( )n  Rubus  villosus,  Montgomery,  1S93  (Olive). 
Septoria  sisymbrii  Ell. 

On  Dentaria  laciniata,  Vigo,  Ti,  l,S9o. 
Sept(iria  triltji  Pk. 

On  Trillium  grandiflorura,  Montgomery,  189;]  (Olive). 

On  Trillium  sessile,  Montgomery,  1893  (Olive). 

On  Trillium  recurvatum,  Montgomery,  1893  (Olive). 
Septoria  viol.e  Westd. 

On  Viola  palmata  cacullata,  1S93  (Olive). 
Septoria  sp. 

On  Cicuta  maculata,  Johnson,   11,  1S90  (Fisher).     ["Not  S.  Sii."     Herb. 

u.  s  ]        ■ 

iSpii.KRO(iRAPiiiu>i  FRAXiNi  Pk.     Putuam,  4,  1892. 
•  Stagnospora  coll  APS  a  (C.  iS:  E.)     Sacc. 

On  Acer  dasycarpum,  Putnam,  3,  1S93. 
N'ermk  tlaria  uERBARi'M   Westd.     (  T'.  dianthi  "Westd.) 

On  c-arnations  in  greenhouse,  Tippecanoe,  3,  1889  (Arthur). 

HYPIIO.MYtETES. 

Ceratophoruji  uncinatlm  (CI.  and  Pk.)  Sacc. 

On  Quercus  macrocarpa,  Johnson,  9,  1890  (Fisher).     [Herb.     V .  S.] 
Cercospora  ampelopsidis  Pk. 

On  Ampelopsis  quinquefolia,  Johnson,  7.  1890  (Fisher).     [Herb.     U.  S.] 
€ercosp()RA  apii  Fres. 

On  Pastinaca  sativa,  Putnam,  9,  1893. 
■Cercospora  (.ercidicola  Ell. 

On  Cercis  Canadensis,  Johnson,  8,  1890  (Fisher).     [Herb.     U.  S.] 
Cercospora  ciiionea  E.  and  E. 

On  Cercis  Canadensis,  Montgomery,  1893  (Olive). 
Oercospora  dianthera  E.  and  K. 

On  Dianthera  Americana,  Montgomery.  1893  (Olive). 


46 

Cekcosi'Ora  DuiuA  (Russ.)  Wint. 

On  Chenopodium  album,  Johnson,  8,  1S9()  (Fisher).     [Herb.     r.-8.] 
CERCOsroRA  ECiiixocYSTis  E.  and  ]\I. 

On  Echinocystis  lobata,  Montgomery,  1S!»:;  (Olive). 
Cercosi'ora  effusa  (B.  and  C.)  P".  and  E. 

On  Lobelia  syphilitica,  Putnam,  10,  1S<»2;  <),  1S!»:;. 

CeRCOSPORA  ELONdATA  Pk. 

On  Dipsacus  sylvestris,  Montgomery,  \s\K\  (olive). 

CeRCOSPORA  EIPATORII  Pk. 

On  Eupatorium  perfoliatum,  Montgomery,  ISiK!  (Olive). 
Cercospora  flagellaris  E.  «fe  M. 
On  Phytolacca  decandra,  Montgomery,  IS'i:;  (Olive). 

CeRCOSPORA  GRAXILIFORMIS  Ell.  it  Hol. 

On   Viola  palmata  cucullata,  Montgomery  7,  1890;  10,   1800   (Fisher). 
[Herb.  V.  S.l 
CeRCOSPORA  jivDRopu'ERis  (Thuui.)  Speg. 
On  Polygonum  hydropiper,  Johnson,  s,  isiiO  (Fisher).     [Herb.  U.  S.] 

CeRCOSPORA  LIPPI.K  E.  tt   E. 

On  Lippia  lanceolata,  Montgomery,  1803  (Olive). 

CeRCOSPORA  OCILATA  E.   it  K. 

On  Vernonia  Noveboracensis,  Johnson,  8,  IsiiO  (Fisher).     [Herb.  U.  S.] 
CeRCOSPORA  pexstemoxis  E.  &  K. 

On  Penstemon  Isevigatus  digitalis,  Montgomery,  189:;  (olive). 
Cercospore  prexaxthis,  E.  it  K. 

On  Prenanthes  alba,  Montgomery,  1S9:',  (Olive). 

CeRCOSPORA  PTELE.F.  Wlut. 

On  Ptelea trifoliata,  Johnson,  11,  ls!»0  (Fisher);  Montgomery,  isOo  (Olive). 
[Herb.  U.  S.  and  Wabash  Coll.] 

CeRCOSI'ORA   IIHUIXA  C.  it  E. 

On  Rhus  glabra,  Montgomery,  7,  1800  (Fisher).     [Herb.  I^.  S.] 
Cercose'ora  rosicoi.a  Pass. 

On  Rosa  setigera,  Johnson,  8,  iS'tO  (Fisher).     [Herb.  V.  S.] 
Cekcospora  saurfri  C.  it  E. 

On  Saururus,  Johnson,  8,  1890  (Fisher).     [Herb.  U.  S.] 

CeRCOSPORA  SKDOIDES  E.   it   E. 

On  Penthorum  sedoides,  Johnson,  8,  1890;    10,  LsitO  (Fisher),     [Herb 

r.  s.] 

Cercospoka  simclata  E.  it  E. 
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On  Cassia  Marilandica,  Johnson,  S,  ]s9()  (Fisher).     [Herb.  V.  S.] 
Ckkcospora  XANTnoxYLi  Cke. 

On  Xanthoxylum  Americanum,  Montgomery,  1S!»:]  (Olive). 
Cekcosporei.la  <  axa  Sacc. 

On  Erigeron  annuiis,  Johnson,  7,  1S90;  10,  ISiiO  (Fisher).     [Herb.  I'.  S.] 
Ci:k( osi'OREi.LA  rLAVATA  (Gcr.)  Pk. 

On  Asclepiasincarnata,  Johnson,  S,  1890  (Fisher).     [Herb.  V.  8.] 

CkKCOSPORELLA  KArE>fOSA  E.  &  M. 

On  Teucrium  Canadense,  Johnson,  7,  1S90  (Fisher).     [Herb,  I^.  S.] 

CeKCOSPORELLA  TEICRII  E.  i^  K. 

On  Teucrium  Canadense,  Johnson,  11, 1S90  (Fisher).     [Herb.  IT,  S.] 
DiDYMARiA  rxGERi  Cda. 

On  Ranunculus  septentrionalls,  Johnson,  10, 18!»0  (Fisher).  [Herb.  l'.  S.] 
FrsARiuM  MixiATUM  (B.  cV:  C. )     8acc. 

On  trunk  of  Ostrya  injured  by  woodpeckers,  Putnam,  5,  1892. 

On  old  wood,  Putnam,  5,  1S9:>. 
FrsARiiM  RiMosLM  (Pk. )  Sacc. 

On  cut  ends  of  corn  stalks.    Putnarn,  10,  1893, 
FisicLADiuM  DEXDRiTicuM  (Wallr.)  Fckl. 

On  Pirns  malus,  Johnson,  7,  1890  (Fisher).    [Herb.  V.  ,S.] 
Heterosporium  gracile  (Wallr.)  Sacc. 

On  Iris  versicolor,  Montgomery,  189:'>  (Olive).    [Herb.  Wabash  Coll.] 
MoxiLiA  ArREO-FLLVA  (Link)  Gmel. 

On  decaying  wood,  Putnam,  10,  189:>. 
OiDiuM  LA(  lis  Fres, 

On  surface  of  milk,  Tippecanoe,  3,  isitl  (Arthur).     [Herb.  Arthur.] 
OospoRA  Scabies  Thax. 

On  potatoes  producing  deep  scab,  Tippecanoe,  2,  1892  (Arthur). 

On  sugar  beet  producing  scab,  Tippecanoe,  :>,  1S91  (Arthur). 

Pdl.YTHRIXCir.M  TRIKOl.II  Kze. 

On  Trifolium  repens,  Putnam,  6,  189:',;   Johnson,  11,  1890  (Fisher). 
Ramii-aria  ARMORAt  e.e  Fckl. 

On  Nasturtium  armoracia,  Montgomery,  189;;  (Olive). 
Ramilaria  plaxtacixis  E.  it  M. 

On  Plantago  major,  Johnson,  s,  1890;  10,  1890  (Fisher).  [Herb.  U.  8.] 
Ra.mularia  rufo-maculata  Pk. 

On  Polygonum  acre,  Johnson,  1S90  (Fisher).    [Herb.  V.  S.] 
Rhixotrh  HIM  CuRTisii  Berk.,  Putnam,  10,  l.s9]. 
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ScOLKCOTKUHrM  GEAMIXIS  Fckl. 

On  Phleum  pratense,  Johnson,  11,  l<s;)0  (Fisher). 
On  Poa  nemoraHs,  Johnson,  11,  18!t0  (Fisher). 
On  Poa  pratensis,  Johnson,  11,  1890  (Fisher).     [Herb.  V.  S.] 
Streptothrix  atra  B.  ct  C,  Tippecanoe,  10, 1S8S  (Bolley);  Putnam,  11, 1891. 

MELAXtOXIK.I-.. 

CvLixDROsi'ORii"M  lEiDis  Ell.  and  Hals. 
On  Iris  versicolor,  Montgomery,  1S9.'>  (olive). 

GLffiOSPURUM   Al'OCVXI  Pk. 

On  Apocynum  cannabinum,  Johnson,  8,  1890  (Fisher).     [Herb.     V.S.] 
GLn<:osi'ORii>i  LixDEMVTJiiAxuM  Sacc.  and  Magn. 

On  cultivated  beans,  Tippecanoe,  5,  1890  (Arthur);  Putnam,  9,  1893. 
Gi.(K0.si'0Rir.M  sEPTORioiDEs  Sacc. 

On  Quercus  sp.,  Montgomery,  7,  1890  (Fisher).     [Herb.     V.  S.] 
Marsoxia  Martixi  Sacc.  and  Ell. 

On  (Quercus  alba,  Montgomery,  10,  1890  (Fisher). 
•     On  Quercus  rubra,  Montgomery,  10,  1890  (Fisher). 

On  Quercus  3Iuhlenbergii,  Montgomery,  10,  1890  (Fisher). 

On. Quercus  bicolor,  Montgomery,  10,  1890  (Fisher).     [Herb.    V.  S.] 
Mv.xospoRirM  xiTiDUM  B.  and  C. 

On  Cornus,  Tippecanoe,  4,  1892  (  Arthur). 

BASIDIOMYCETES. 

rsTII.AGIXE  i:. 

ExTYi.oMA  (DMi'osiTAur.M  Farl. 

On  Ambrosia  artemisia-folia,  Tippecanoe,  7,  18S9  (Arthur). 
ExTYLOMA  piiYJSAi.iDis  (K.  and  C.)  Wint. 

On  Physalis  pubescens,  Johnson,  11,  1890  (Fisher):  Putnam.  9,  1893. 

On  Ph}'salis  Philadelphica,  Johnson,  11,  1890  (Fisher). 
TiLLETiA  sTKiKFORMis  (Westend.)  AVint. 

On  Phleum  pratense,   Putnam,   5,  1892;   5,  1893;   Tippecanoe,  5,  1889 
(Bolley). 
Urocystis  axemoxes  (Ptjrs.)  Wint. 

On  Hepatica  acutiloba,  Tippecanoe,  5,  1893  (Arthur). 

UsTILAGO  ANOMALA  J.  IvUnze. 

On  Polygonum  dumetorum  scandens,  Putnam,  9,  1S93. 
I^sTiLACiO  avex.e  (Pers.)  Jensen. 
On  Avena  sativa,  Montgomery,  189.'.  (Olive) ;  Tippecanoe,  1S91  (Arthur). 
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r.sTIl.AdO  HOKDEI. 

On  Barley,  Dearborn  6.  1888  (Bolley).     [Herb.  Arthur.] 
UsTii.AGO  I'Axici-GLAUci  [Wallr.)  Wint.     (  V.  negleda  Niessl.) 

On  Setaria  glauca,  Montgomery,  isr»;]  (Olive). 
XJ.sTiL.VGO  Rabenhokstiana  Kuhn. 

On  Panicum  capillare,  Putnam  10,  is«i2. 

r.STILA(;0  SYXTHERISM.IC   (Schw.)  Pk. 

On  Cenchrus  tribuloides,  Putnam,  10.  ls!i2. 
UsTiLAGO  TRiTici  (Pcrs.)  Jenscn. 
On  Triticum  vulgare,  Brown,  5,  1S(I3;  Putnam,  (i,  1893;  Montgomery, 
1893  (Olive) ;  Wabash,  6,  1888  (Miller) ;  Tippecanoe,  1893  (Arthur). 

UsTII.AGO  UTRICULOSA  (NCCS)  Wiut. 

On  Polygonum  amphibium,  Wabash,  10,  1890  (Miller). 
UsTii.AGo  Ze.iv  MA  Y.s  (DC.)  Wint. 

On  Zea  mays,  Putnam,  9,  1S92 ;  9,  1S93;  Johnson,  10,  1.S90  (Fisher.) 
Ukedine.k. 
.KciDiuM  AQciLEGi.K  Pers. 

On  Aquilegia  sp.,  Tippecanoe,  n,  1SS9  (Bolley). 
^EciDir.M  ASTERu>[  Schw. 

On  Aster  cordifolius,  IMontgomery,  1893  (Olive). 

On  Aster  sagittifolius,  Montgomery,  1893  (Olive). 

On  Aster  sp.,  Vigo,  5,  1S93  ;  Tippecanoe,  5,  1893  (Arthur). 

On  Solidago  latifolia,  Putnam,  7,  1893. 

On  Solidago  Canadensis,  Laporte,  6,  1893  (Arthur). 

On  Solidago  ctesia,  Montgomery,  1893  (Olive). 

On  Solidago  sp.,  Vigo,  5,  189;*>. 
^EciDii'M  BERitERiins  Pers. 

On  Berberis vulgaris.  Lagrange,  7,  1889  (Arthur).     [Herb.  Arthur,] 
yEciDUM  i;icEXTR.>:  Trelease. 

On  Dicentra  cucullaria,  Montgomery,  1893  (Olive). 
yEciDimr  Eri'noRBLK  Gmel. 

On  Euphorbia  corollata,  Johnson,  7,  1890  (Fisher). 

On  Euphorbia  dentata,  Putnam,  9,  1891. 

On  Euphorbia  Preslii,  Johnson,  7,  1890  (Fisher);  Fulton,  10,  189:',. 

On  Euphorbia  maculata '.'  Montgomery  (Rose). 

On  Euphorbia  sp.,  Putnam,  10,  1S92;  Tippecanoe  7, 1890  (Bolley). 

^ECIDU'M  GERANII  D  C. 

On  Geranium  maculatura,  Vigo,  5,  1893, 
4 
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^■EciDin.M  (;kos!sulaki.e  D  C. 
On  Kibes  rotundifolium,  Putnam,  o,  18!t3. 
On  Ribes  cynosbati,  Putnam,  o,  1.S92;  Montgomery,  1S93  (Olive). 

.EciDIUM  lIKrATICATUM  Schw. 

On  Hepatica  acutiloba,  Montgomery,  4,  1S<l';  5,  ISOo  (Thomas). 

^ECIDU-.M  HYnNOIDElM   B.  i^C  C. 

On  Dirca  palustris,  Johnson,  7,  ISiiO  (Fisher  i ;  :Montgomery,  l<Si»3  (Olive) 
Wabash,  7,  18S7  (Miller). 

yEciDIUM  IMPATIEXTIS  Schw. 

On  Impatiens  fulva,  Johnson,  7,  ISiiO  (Fisher);  Putnam,  7,  IS!):];  Mont- 
gomery (Rose). 
Jm  iDiiM  Lvcopi  Gerard. 

On  Lycopua  sp.,  Vigo,  5,  l.S!»3. 
.EciDiUM  Maki.k-Wilsoni  Peck. 

On  Viola  palmata  cucullata,  Putnam,  5,  1S93. 
.ECIDILM  <i;xoTHER.i-:  Pk. 

On  Oenothera  biennis,  Vigo,  •'),  1.S93. 
.El  ii)iu,Ai  ONOiiRVCHiDis  BurriU. 

On  Psoralea  Onobrychis,  Vigo,  5,  is<)3. 

.E^IDIUM   I'TKLK.K  B.  ct  C. 

On  Ptelea  trifoliata,  Montgomery,  ]n()3  (Olive). 

.EtIDICM   I'lSTUI-ATlM  Curt. 

On  Comandra  umbellata,  Vigo,  5,  18!»3;  Montgomery,  IS'.):;  (^ Olive). 

.ECIDIUM  RANUXCLLI  Schw. 

On  Ranunculus  abortivus,  Decatur,  5,  188!»  (Arthur);   Putnam,  4,  1892; 
5,  1893  ;  Brown,  5,  1893. 

,EtlDlUM  SAMHll  I  Schw. 

On  Sambucus  Canadensis,  Johnson,  7,  1890  (Fisher);  Putnam,  5,  1892; 
5,  1893;  Brown,  o,  1893;  Vigo,  5,  isii.!;  Montgomery,  1893  (Olive). 
C.KO.MA  AGRiMOXi  r.  Schw. 

On  Agrimonia  eupatoria,  Johnson,  7,  1890  (Fisher);  Putnam,  9,  1891 ; 
Owen,  10,  1893;  Montgomery  (Rose). 

On  Agrimonia  parviflora,  Putnam,  !»,  ]8!»3;  Marshall,  10,  1893, 
CoLEOsi'ORii  M  RL  lu  Ell.  and  Hals. 

<  >n  Rubus  cuneifolius,  Johnson,  9,  1S90  (Fisher). 

On  Rubus  villosus,  Johnson,  9,  ISitO  (Fisher).     [Herb.     U.  S.] 
Coi.EosroRir.M  soxchi-arvexsis  (Pers.)  Lev. 

On  Aster  cordifolius,  Montgomery,  10,  1890  (Fisher). 


51 

On  Aster  azureus,  Montgomery,  10,  ls*tO  (Fisher);  l.S9:>  (Olive). 
( )n  Aster  Nova-angliii',  Montgomery,  Johnson,  8,  ISOO  (Fisher);  Mont- 
gomery, 10,  ISiiO  (Fisher). 
On  Aster  paniculatus,  Montgomery,  10,  IsoO  (Fisher). 
On  Aster  puniceus,  Johnson,  10,  1890  (Fisher). 
On  Aster  saggitt;efoliu8,  Johnson,  8,  1890  (Fisher). 
On  Aster  salicifolius,  Johnsoh,  11,  18O0  (Fisher). 
On  Aster  Shortii,  Montgomery,  10,  1S90  (Fisher). 
On  Aster  Tradescanti,  Johnson,  7,  1890  (Fisher). 
On  Solidago  arguta,  Montgomery,  10,  1800  (Fisher). 
On  Solidago  ca-sia,  Montgomery,   7,   1890   (Fisher);    Johnson,   11,   1890 

(Fisher). 
On  Solidago  Canadensis,  Johnson,  7, 1890  (Fisher);  ^lontgomery,  10, 1890 

(Fisher):  Wabash,  10,  1890  (Miller). 
On  Solidago  latifolia,  Montgomery,  10,  ls90  (Fisher);  189:!  (Olive);  Owen, 

10,  18!t:!. 
On  Solidago  patula,  Montgomery,  10,  IsoO  (Fisher). 
On  Solidago  rugosa,  Johnson,  11,  1800  (Fisher). 
On  Solidago  serotina,  Johnson,  10,  1890  (Fisher);  Owen,  10,  189:'.. 
On  Vernonia  fasciculata,  Putnam,  10,  1891  ;    Montgomery,  18<»:t  (Olive). 
On  Vernonia  Noveboracensis,  Johnson,  8,  1890  (Fisher). 
<  >n  Hieracium  sp.,  Vigo,  5,  1893. 
GvMNO.si'ORAXGiuM  (ii.oBOSuM  Farl. 

On  Juniperus  Virginiana,  Putnam,  4,  1892;  5,  1893;  Owen,  o,  1,S93. 
Gymnosi-orangium  MACRO)>i:s  Link. 
On  Juniperus  Virginiana,  Putnam  :'.,  1802;  4,  1802;  5,  iso:',;  Owen,  5, 

1893;  Montgomery,  1893  (Olive);  Tippecanoe,  3,  18,s<»  (Bolley). 
Mki.ami'Sora  I'oi'ii.iNA  (Jacq.)  Lev. 
On  Popnlus  balsamifera,  Montgomery,  10,  1800  (Fisher). 
On  Populus  grandidentata,  Montgomery,  10,  1890  (Fisher) ;  Putnam,  10, 

1803. 
On  Populus  monilifera,  Johnson,  7,  1890  (Fisher) ;  Putnam,  9,  1891;  10, 

1893;  Montgomery,  1893  (Olive);  Tippecanoe,  o,  1888  (Bolley). 
On  Populus  tremuloides,  Marshall,  10,  189:5. 
Melam PSORA  SAi.icixA  Lev. 
On  Salix  cordata,  Montgomery,  189:5  (Olive.) 
On  Salix  nigra,  Johnson,  10,  1890  (Fisher). 
On  Salix  discolor,  Montgomery,  10,  1890  (Fisher). 


On  Salix  longifolia,  Johnson,  10, 1S90  (Fisher) ;  Montgomery,  1893  (Olive). 
On  Salix  sp.,  Johnson  7,  1890  (Fisher) ;  Putnam,  10,  1892;  10,  189.!. 

PHR.'VdMIDIUX  FRA(iARI.T.  (D  C.)   RoSSm. 

On  Potentilla  Canadensis,  Johnson,  9,  1890  (Fisher) ;  Marshall,  10, 18!);l ; 

Owen  10,  1893;  Vigo,  10,  1893;  5,  1893  (Uredo);  Tippecanoe,  9,  1S89 

(Bolley). 
Phragmidium  subcorticium  (Schrank)  Wint. 
On  Rosa  lucida,  Johnson,  9,  1890  (Fisher). 
On  Rosa  setigera,  Johnson,  7,  1890  (Fisher). 
On  Rosa  Carolina,  Putnam,  9,  1893. 
On  Rosa  (sp.  cult.),  Putnam,  10, 1891  ;  11.  1S92  ;  9, 1S93;  Dearborn,  9,  1883 

(Bolley). 
On  Rosa  (sp.)  Vigo  5,  18«)3;  Brown,  5,  189.",  (Tredo). 

PUCCINIA  ANDKDPOCI  iSchw. 

On  Andropogon  sp.,  Vigo,  10,  189:5. 

PUCCIXIA  ANCUSTATA  Pk.  /^ 

On  Scirpus  atrovirens,  Johnson,  11,  1890  (Fisher)  ;  Putnam,  9,  1S91  ;  Tip- 
pecanoe, 9,  18S9  (Bolley). 
On  Eriophorum  cyperinum,  Putnam,  10,  1891  ;  Fulton,  10,  189.;. 
Puc'CiNiA  Ai'OCRYPTA  Ell  &  Tracv. 
On  Asprella  hystrix,  Johnson  11,  1890  (Fisher).    [Herb.  U.  S.] 

PrctlNIA  ARGENTATA  (Schultz.)      Wlnt. 

II.,  Onlmpatiens  flalva,  Johnson,  9,  1890,  (Fisher).     [Herb.  U.  S.] 

PrCCINIA  ASTKRIS  Dubv. 

On  Aster  cordifolius.  Montgomery,  10,  1890  (Fisher). 

On  Aster  paniculatus,  Montgomery,  10,  1890  (Fisher). 

On  Aster  sp.,  W.  Lafayette,  10,  1889  (Bolley). 
PrccixiA  BoLLEYANA  DcToni. 

On  Carex  sp.,  Tippecanoe,  11,  1888  (Bolley). 
PrcciNiA  (ARK  IS  (Schum.)     Reb. 

On  Carex  bullata,  Johnson,  9,  1890  (Fisher). 

On  Carex  fienea,  Montgomery,  11,  1890  (Fisher). 

On  Carex  lurida,  ISIontgomery,  11,  1890  (Fisher). 

On  Carex  straminea,  Johnson,  11,  1890  (Fisher). 

On  Carex  virescens,  Montgomery,  11,  1890  (Fisher). 

On  Carex  sp.,  Johnson  11,  1890  (Fisher);  Putnam,  10,  1891:    10,   1893; 
Fulton,  10, 189.', ;  Montgomery,  1893  ((Jlive);  Boone,  3, 1891  (Arthur). 

On  Dulichium  spathaceum,  Marshall,  10,  1893. 


Pr(  cixiA  riR(  .EK  Ters. 

On  Circsea  Lutetiana,  Johnson,  7,  1890  (Fisher);  Putnam,  10,  1893;  Wa- 
bash 7,  188G  (Miller). 
PrnixiA  coNvoLvuLi  (Pers.)  Cast. 

On  Convolvulus  sepium,  Putnam,  9,  lvS91 ;  9,  1893. 
PrcixiA  coRoxATA  Corda. 

On  Calamagrostis  Canadensis,  Tippecanoe,  11,  1888  (Bolley). 
PucixiA  (VPKKi  Arthur, 

On  Cyperus  ep.,  Putnam,  10,  189:5. 
PucciNiA  Dam  Clinton. 

On  Steironema  ciliatum,  Johnson,  8,  1890  (Fisher);  Putnam,  10,  1893. 
Pl( xixiA  DoniMiA  B.  and  C. 

On  Muhlenbergia  diffusa,  Johnson,  11,  IS'iO  (Fisher).     [Herb.    U.  S.] 
PrcnxiA  Ei.KOcirAHiDis  Arthur. 

On  Eleocharis  palustris,  Tippecanoe,  Jl,  1888  (Bolley). 

Pre  CIXIA  EMA(  ILATA  Schw. 

OnPanicum  capillare,  Putnam,  10,  1892;   9,  1893;   Montgomery,  1893 
(Olive). 
PiicixiA  FLO^sci  LOsdRiM  (A.  and  S.)  Eoehl. 

On  Cnicus  lanceolatus,  7,  1890;*  9,  1890t  (Fisher);  Marion,  8,  1890;  (Bol- 
ley); Marshall,  10,  1893 ;  Putnam,  9,  1893. 

On  Taraxacum  officinale,  Johnson,  8,  1890;  (Fisher);  Putnam,  5,  1893; 
Montgomery,  1893  (Olive);  Tippecanoe,  9,  1888  (Bolley). 
PucciNiA  GALii  (Pers.)  Wint. 

On  Galium  asprellum,  Johnson,  11,  1890  (Fisher). 

On  Galium  concinnum,  Johnson,  7,  1890  (Fisher);  Montgomery,  1893 
(Olive). 

On  Galium  triflorum,  Putnam,  11,  1891 ;  10,  1893;  Montgomery,  10,  1893. 
Pic cixiA  (iRAMixis  Pers. 

On  Agrostis  sp.,  Putnam,  10,  1893. 

II.     On  Avena  sativa,  Putnam,  7,  1893;  (III.)  Montgomery,  1893  (Olive); 
Tippecanoe,  10,  1888  (Bolley). 

On  Poa  pratensis,  Montgomery,  11,  1890  (Fisher);   Marshall,  10,  1893; 
Putnam,  10,  1893. 

On  Poa  compressa,  Montgomery,  11,  1890  (Fisher). 


•=In  Coll.  U.  S  as  P.  cirsii-lanceolati. 
tin  Coll.  U.  S.  as  i'.  suaveolens. 
tin  Coll.  U.  .<.  as  I',  hieracii. 
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On  Triticum  vulgare,  Johnson,  7,  1890  (Fisher);  I'utnam,  !i,  IS'.tS;  Tippe- 
canoe, 6,  1890  (Arthur). 
PcecixiA  HELioi'siDis  Schw. 

On  Heliopsis  scabra,  Johnson,  !»,  LS9()  (Fisher).    [Herb.  V.  S.] 
Pucx iNiA  iNDTisiATA  Dietel  &  Holway  t(/«/. 

On  Cyperus  etrigosus,  Putnam,  9,  189:;;  10,  189:;. 

On  Cyperus  sp.,  Tippecanoe,  9,  1888  (Bolley). 
PuccixiA  iNTERSTiTiALis  (Schl.)  TraDzschel.    (Uredo=C8eonia  nitena Schw.) 

II.  On  Eubus  (blackberry),  Putnam,  5,  1892;  r>,  189:;;  Vigo,  •'),  189:;. 

II.  On  Eubus  villosuB,  Montgomery,  189:j  (Olive). 

II.  On  Rubus  occidentalis,  Montgomery,  1893  (Olive);  Marshall,  -">,  1889 
(Parks  in  Herb.  Arthur). 
PrctiMA  KuHNi.F.  Schw. 

On  Kuhnia  eupatorioides,  Tippecanoe,  9,  1888  (Bolley). 

PVCCINIA  LATKRII'ES  B.  t^  RaV. 

On  Ruellia  strepens,  Johnson.  7,  1890  (Fisher);  <  >wen,  10,  ls9:; :  Wabash, 
7,  1887  (Miller). 
PucciNiA  LoitKLi.K  Gerard. 
On  Lobelia  syphilitica,  Johnson,  7,  1890  (Fisher);  Putnam,  10,  1892;  9, 
1893;  Fulton,  10,  1893;   Tippecanoe,  9,  1883  (Arthur):  Vermillion,  7, 
1889  (Arthur). 
PucciNiA  MAYDis  Carr. 
On  Zea  mays,  Putnam,  10,  1891;   9,  1893;   Montgomery,  lsi)3  (Olive); 
Dearborn,  8,  1889  (Bolley). 
Pi  ccixiA  MENTu  K  Pers. 
On  Blephilia  hirsuta,  Johnson,  9,  1890  (Fisher);  ^Montgomery,  11,  1890 

(Fisher). 
On  Cunila  Mariana,  Monroe,  9,  Ls8(i  ( P.latchley). 
On  Mentha  Canadensis,  Johnson,  s,  1890  (Fisher i;   Marshall,   10,  1893; 

Tippecanoe,  9,  1<S9:;  (.\rthur). 
On  Monarda  fistulosa.  Montgomery,  10.  1890  (Fisher);  Marshall,  10, 1893 ; 

Vigo,  10,  1893. 
On  Monarda?  sp.,  Owen,  10,  1893. 
On  Pycnanthemum  lanceolatum,  IMarshall,  10,  1893. 
On  Pycnanthemum  muticum,  Vigo,  10,  1893. 
PrcciNiA  i>oDOPi[YLi.i  Schw. 
On  Podophyllum  peltatum,  Johnson,  7,  1890  (Fisher);  Monroe,  5,  1893 ; 
•     ■    Brown,  5,  1893 ;  ( )wen,  o,  1893 ;  Vigo,  5,  1893 ;  Putnam,  5, 1892 ;  Mont- 


gomery,   ISit:]   (Olive):   Wabash,   (i,    1S90  (Miller);    Dearborn,  IS.Sl) 
(Bolley). 
I'rcxiMA  roLYdOxi-AMi'HiBii  Pcrs. 

On  Polygonum  acre,  Johnson,  10,  18i»0  (Fisher);  Putnam,  10,  1891  ;  10, 
1893. 

On  Polygonum  Muhlenbergii,  Fulton,  10,  1893;  Wabash,  5, 1890  (Miller). 
Pic'ciNiA  I'RENANTiiis  (Pers. )  Fclcl. 

I.  III.  On  Prenanthes  sp.,  Vigo,  5,  1893. 

On  Prenanthes  alba,  Putnam,  5,  1890  (Arthur). 
PuaiNiA  RANM  NtiLi  Sevmour. 

On  Ranunculus  repens,  Montgomery,  1893  (Olive). 
I'lcxiNiA  Rii!i(;o-vKKA  (D  C. )  Wiut. 

On  Elymus  Virginicus,  Tippecanoe,  10,  1888  (Bolley). 

On  A  vena  sativa,  Johnson,  7,  1890  (Fisher). 

On  Muhlenbergia  diffusa,  7,  ISitO  (Fisher). 
Pitx'iNiA  sANic'UL.E  Grev. 

On  Sanicula Canadensis,  Montgomery  (Rose). 
Puc'CixiA  scf[Ra:TERiAXA  Plowr.  &  Magnus 

On  Carex  stenolepis,  Johnson,  11,  1890  (Fisher).     [Herb.  V.  S.] 
PrcciNiA  siLi'Hii  Schw. 

On  Silphium  sp.,  Putnam,  10,  1891. 

PlCCINIA  TAXACETI  D  C. 

On  Helianthus  annuus,  Johnson,  9,  1890   (Fisher);  Putnam,   10.   1891  ; 
11,  1892;  Montgomery,  18«i3  (Olive). 

On  Hilanthus  divaricatus,  Montgomery,  10,  1890  (Fisher). 

On  Helianthus  strumosus,  Johnson,  8,  1890  (Fisher)  ;    Tippecanoe,  9, 
1888  (Bolley). 

On  Helianthus  tracheliifolius,  Montgomery,  10,  1890   (Fisher);  Shelby, 
11,  1890  (Fisher). 

On  Helianthus  grosse-serratus,  Montgomery,  189:'.  (olive). 

On  Helianthus  sp.,  Putnam  10,  1893  ;  Vigo,  10,  1893, 
PrccixiA  TEXuis  Burrill. 

OnEupatorium  ageratoides,  Putnam,  9,  1893. 
Pl'ccixia  thalictri  Chev. 

II.,  III.  On  Thalictrum  dioicum,  Montgomery,  0,  1893  (Olive). 
PrccixiA  Vkknoxi.k  Schw. 

On  dead  stems  Vernonia  fasciculata,  Putnam,  12,  1892. 

On  Vernonia  fasciculata,  Putnam,  10,  189:;. 
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PuccixiA  vioL-K  (Schum.)  D  C. 
On  Viola  palmata  cucullata,  Johnson,  s,  ]S!)0  (Fisher);   Montgomery, 

1893  (Olive). 
On  Viola  striata,  Montgomery,  10,  ISiiO  (Fisher);  Owen,  10,  189o;  Put- 
nam, 10,  189:5. 
I.  On  Viola  sp.,  Vigo,  5,  1893 ;  Putnam,  5,  1893. 
PuccixiA  vuLi'ixoiDEs  Diet.  &  Hoi  way  ined. 

On  Carex  vulpinoides,  Tippecanoe,  11,  1888  (BoUey). 
PutxixiA  XAXTHii  Sehw. 
On  Ambrosia  trifida,  Dearborn,  8,  18!>0  (Bolley). 

On  Xanthium  Canadense,  Montgomery,  10,  1890  (Fisher);  10, 1893;  Put- 
nam, !t,  1S93. 
On  Xanthium  strumarium,  Johnson,  7,  1S90  (Fisher);  Putnam,  9,  1891 ; 
7,  1893;  Montgomery,  1893  (Olive);  Tippecanoe,  S,  1890  (Arthur). 

R«K.STELIA   LACEUATA   (SoW.)  Fr. 

On  Crataegus  coccinea,  Montgomery,  189:')  (Olive). 

On  Cratit'gus  punctata,  Montgomery,  1893  (Olive);  Putnam,  9,  1893. 

K(i:sTELIA    I'YRATA  ThAX. 

On  Pyrus  communis,  Wabash,  9,  1887  (Miller). 
On  Pyrus  coronaria,  Wabash,  8,  1891  (Miller). 
Ureoo  iivdran<;k.k  B.  cV:  C. 
On  Hydrangea  arborescens,  Marion,  8,  1890  (Tracy);  Montgomery,  8, 
1890,  10,  1890  (Fisher)  ;  Putnam;  10,  1891. 
Tredo  polvpodii  (Pers.)  D  C. 

On  Cystopteris  fragilis,  Putnam,  7,  1893. 
Uromvces  Ai'PEXDuuLATA  (Pers.)  Lev. 
On  Phaseolus  (sp.)  Montgomery,  10,  18i»0    (Fisher);    1893  (Olive);  Put- 
nam, 10,  1892;  7,  1893. 
On  Strophostyles  angulosa,  Montgomery,  1893  (Olive.) 
Uromyces  cALADii  (Schw.)  Farl. 
I.    On  Arisa?ma  dracontium,  Vigo,  5,  1893;  Brown  o,  ]893;  (III)  Mont- 
gomery 1893  (Olive). 
I.    On  Arissema  triphyllum,  Putnam,  -■>,  1892;  Monroe,  o,  1893;  Owen, 

5,  1893;  Vigo,  5,  1893. 
III.    On  Arisct-ma  triphyllum,  Johnson,  7,  1890  (Fisher);  Putnam,  7, 
1893;  Montgomery  1893  (Olive). 
Uromyces  caryophyllixus  (Schr.)  Schrot. 
On  Carnations,  Marion,  1892  (Arthur). 
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UroMVCKS  DACTYI.OinKS   Otth. 

II.    On  Poa  pratensis,  Johnson,  11,  1S90  (Fisher).     [Herb.  U.  S.] 
Uromyces  Kii-HOKHii:,  C.  &  p. 
On  Euphorbia  dentata,  Putnam,  <J,  1S91. 

On  Euphorbia  Preslii,  Johnson,  7,  1S90  (Fisher)  ;  Fulton,  10,  189:5. 
On  Euphorbia  hypericifolia,   Putnam,  10,   1S91  ;    Tippecanoe,  9,   1S8S 
(Bolley). 
Uromyces  (jkamixicola  Burrill. 
II.  III.  On  some  grass  (Triodia?  or  Glyceria?),  Johnson,  8,   1S90  (Fish- 
er).    [Herb.  r.  S.] 

I"rOMY(  ES  HEDYSARI-I'AXK  ILATI   (Schw.)  Farl. 

On  Desmodium  canescens,  Johnson,  7,  1890  (Fisher);  Montgomery,  1893 
(Olive). 

On  Desmodium  lavigatum,  Montgomery,  7,  1890  (Fisher). 

On  Desmodium  paniculatum,  Johnson,  7,  1890;  10,  1890  (Fisher). 

On  Desmodium  viridiHorum,  Putnam,  it,  189.']. 

On  Desmodium  Dillenii,  Montgomery  (Rose). 

On  Desmodium  sp.,  Owen,  10,  1893;  Vigo,  10,  180:*,;  Marshall,  10,  1893; 
Montgomery,  10,  1893. 
Uromyi  Es  Ho\vEi  Pk. 

On  Asclepias  cornuti,  Johnson,  S,  1890  (Fisher);  Montgomery,  7,  1890 
(Fisher);  1893  (Olive);  10,  1893;  Putnam,  10,  1891;  9,  1893;  Wabash, 
7,  1891  (Miller) ;  Dearborn  9,  1888  (Bolley). 

On  Asclepias  purpurascens,  Montgomery,  10,  1890  (Fisher). 

On  Asclepias  incarnata,  Montgomery,  185)3  (Olive). 
Uromyces  hvperk  i  (Schw.)  Curt. 

On  Elodes  campanulata,  Marshall,  10,  18(t3. 

On  Hypericum  Canadense,  Johnson,  8,  1890  (Fisher). 

On  Hypericum  mutilum,  Putnam,  10,  1891 ;  Marshall,  10,  1893. 
Uromyces  lespedez.e  (Schw.)  Pk. 

On  Lespedeza  procumbens,  Montgomery,  10,  18i)0  (Fisher). 

On  Lespedeza  reticulata,  Montgomery,  10,  1890  (Fisher). 

On  Lespedeza  sp.,  Owen,  10,  1S93. 
Uromyces  perigy'nus  Hals. 

On  Carex  pubescens,  Putnam,  '•>,  18VI0  (Arthur).  Cf.  Bot.  Gaz.,  Aug.  ISitl. 
Uromyces  i'oly(;oxi  (Pers.)  Fuckel.' 

On  Polygonum  acre,  Johnson,  S,  1890  (Fisher). 

On  Polygonum  aviculare,  Putnam,  9,- 189:',;   Montgomery,  189:]  (Olive); 
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Tippecanoe,  9,  1SS8  (Bolley). 
On  Polygonum  erectum,  Johnson,  8,  isoo  (Fisher);  Putnam,  10,   1891; 
Tippecanoe,  9,  1888  (Bolley). 

UrOMYCES  TERKBINTHI  (DC.)    Wlttt. 

On  Rhus  toxicodendron,  Montgomery,  10, 1890  (Fisher):  Putnam,  9, 189:!; 

10,  189:;;  Owen,  10,  189:'.. 
Uromyces  trifolii  (A.  &.  S.)  Wint, 
On  Trifolium  medium,  Johnson,  11,  1890  (Fisher). 
On  Trifolium  pratense,   Montgomery,  10,  1890  (Fiaher);    189:;J  (Olive); 

Johnson,  11,  1890  (Fisher);   Putnam,  9,  1891;  Tippecanoe,  10,  1891 

(Arthur);  Wabash,  8,  1891  (Miller). 
On  Trifolium  repens,  Montgomery,  189:'.  (Olive) ;  Tippecanoe,  10,  1888 

(Bolley). 
On  Trifolium  hybridum,  Wabash,  10,  188(1  (Miller). 

I'rOMYCES  SI'. 

On  Carex  lupulina  pedunculata,  Johnson,  11,  1890  (Fisher), 
"n.  sp."     [Herb.  U.  S.] 
I'roi'yxi.s  AMORi'H.K  (Curt.)  Schrti't. 
On  Amorpha  canescens,  Marshall,  10,  1893. 

Tremellixi. 
AiRicuLARiA  SAMBUciNA  Mart.    Putuam,  12,  1891 ;  5,  1893;  10,  18',»;;. 
ExiDiA  GLANDULOSA  Bull.     Putuam,  12,  1891 ;  10,1893. 
GuEPiNiA  SPATHULARiA  Schw.     Putuam.  10,  1892  ;  9,  1893. 
Tre.mella  albida  Huds.    Putnam,  6.  1893  (M.  T.  Cook.) 
Tre.mella  foliacea  Pers.     Putnam,  10,  1893. 
Teemei.la  lutescens  Pers.     Putnam.  10,  1893. 

HYMENOMYCETES. 

THEl.ErHOKEI. 
COKTICIU.M   INfARNATlM    Fr. 

On  Hicoria  sp  ,  Putnam,  4,  1S9:!. 
CoRTiciiM  MUTATUM  Pk.,  Putuam,  10,  1891. 
Ckaterellus  coRXixoi'ioiDEs  L.     Putnam,  7,  1893. 
Stereim  albobaduji  Schw.,  Putnam,  10,  1891  (H.  E.  Cole). 
Stereu.m  liicoLOR  Pers?  Putnam,  10,  1891. 
Stereim  complicatim  Fr.,  Putnam,  10,  1891. 
Stereim  FRisTCLOJsrM  Pers. 

On  Quercus  sp.,  Putnam,  10,  1891;  10,  1892;  10,  1893. 
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Stereum  i'iTRi'UREU>r  Pers.,  Putnam,  '.),  1892. 
Stereum  sERicEi'.M  Scliw.,  Putnam,  10,  1S91. 
Stereum  versicolor  Swartz,  Putnam,  10,  18!>1;  10,  1892;  11,  1893. 

TllELEPHORA  SCHWEINIT/II  Pk.,  Putnam,  7,  ISOo. 

Clavarip;i. 
Oai.ocera  cokxVEA  Batsch.     Putnam,  11,  1892;  10,  189?.. 
Ci.AVARiA  CRISPULA  Fr.     Putnam,  7,  189:!;  10,  1898. 
Ci-AVARiA  MUciDA  Pcrs.    Putuam,  10,  1893. 

Ci-AVARiA  PYxiDATA  Pers.     Putnam,  10,  1893;  Marshall,  10,  1S93. 
Ci.AVARiA  sTRiCTA  Pers.     Putnam,  10,  1893. 

hyonei. 
Hydxum  alhoviriue  Morg.    Putnam,  ti,  1893  (Florence  Young). 
Hydnum  ALiTACEiM  Fr.    Putnam,  10,  1891. 
Hydxum  coralloides  Scop.     Putnam,  9,  1891  ;   12,  1891 ;  10,  1893  (Ellis  and 

Wright);  Tippecanoe,  9,  1893  (Arthur). 
Hyonum   erinaceum   Bull.      Putnam,  10,  1891;  10,   1893;    Vermillion,  9, 

1889  (Arthur). 
Hydnum  farinaceum  Pers.     Putnam,  10,  1891 ;  10,  1893. 
Hydnum  FLARELLiFORjrE  Berk.     Putnam,  10,  1893. 
Hydnum  MuciDUM  Fr.     Putnam,  12,  1891. 
Hydnum  nudum  B.  and  C.     Putnam,  11,  1891. 

Hydnum  ochhac  eum  P.     Putnam,  10,  1891 ;  10,  1893 ;  Vigo,  10.  1893. 
Hydnum  piTiiYOPiiiLUM  B.  &  C.  ?     Putnam,  10,  1893;  plant  bright  yellow. 
Hydnum  pulcherrimum  B.  &  C.     Putnam,  10,  1891.    • 
Hydnum  septentrionale  Fr. 

On  a  fallen  oak,  Vigo,  10,  1893. 

On  a  standing  beech,  Vigo,  10,  1893. 
Hydnum  stratosum  Berk.        Under  side  of  a  log,  Putnam,  10,  1891. 
Hydnum  udum  Fr.     Putnam,  10,  1892 ;  10,  1893. 
Irpex  fuscescens  Schw.    Vigo  10,  1893;  Putnam,  10,  1893. 
Irpex  OBLKiuus  Schrad.     Vigo,  10,  1893. 
Phlebia  merismoides  Fr.     Putnam,  10,  1892  ;  10,  1893;  Vigo,  10,  1893. 

POLYl'ORINE.K. 

D.EDALEA  AMI5IGUA  Berk.     Putuam,  9,  1891 ;  10,  1893. 
D.KDALEA  coNFRAGosA  Bolt.     Putuam,  10,  1891 ;  9,  1893. 
D.EDALEA  uNicoLOR  Bull.     Putnam,  10,  1893. 

Favolus  ALVEOLARius  (D  C.)  Fairmau.    {F.  Enropnus,  F.  Canadensis.)     Put- 
nam, 1,  1893 ;  IMarshall,  10,  1893. 
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Gi.<Koi'ORUs  coxcHOiDES  Mont.  ?  Vigo,  10,  1893;  Tippecanoe,  4,  1S92  (Ar- 
thur). 

Lknzites  betulina  (L.)  Fr.  Putnam,  10,  1891  ;  Vigo,  10, 1893;  Tippecanoe, 
4, 1892  (Arthur). 

Lenzites  vialis  Pk.  Putnam,  10,  1891  ;  10,  1893  (Including  polyporoid 
forms.) 

Meruliu.s  molluscus  Fr,     Putnam,  10,  1893. 

Mkrui.ius  RUBELLtrs  Pk.     Putnam,  9,  1891  ;  11,  1892;  10,  1893. 

Merui>ius  TitEMELLOsus  Schrad.  Putnam,  10, 1891 ;  5,  1893;  11, 1893  ;  Vigo, 
10,  1893. 

PoLYPORis  ADiJSTirs  Willd.     Putuam,  10,  1891 ;  10,  1893;  Vigo,  10,  1893. 

PoLYPORus  APPLANATis  Pcrs.  Putuam,  10,  1891 ;  10,  1892;  10,  1893;  Tippe- 
canoe, 4,  1890  (Arthur). 

PoLYPORUS  ARCUI.ARIUS  Batsch. 

On  fallen  branches,  Putnam,  5,  1892;  5,  1893. 
PoLYPORus  coxciiATrs  (Pers.)  Fr.    Putnam,  10, 1893. 

POLYPORUS  CONCHIFER  Schw. 

On  branches  of  Ulmus  Americana,  Putnam,  10,  1891 ;  10,  1893. 

PoLYPORlS  CONNATIS  Fr. 

On  cherry  tree,  Putnam,  3,  1893. 

PoLYPORlS  KRAMXOPUILL-.s  Pk. 

On  Fraxinus  Americana,  Putnam,  5,  1893. 
PoLYPORrs  KuscocARXEus  Pers.    Putnam,  10,  1893;  11,  1893.* 
PoLYPORis  GiLvrs  Schw.     Putnam,  10,  1891  ;  Vigo,  10,  189:5;  Marshall,  10, 

1893. 
POLYPORIS  HiRSiiTUs  Wulf.     Putuam,  10,  1891  ;  10,  1892;  10,  1893. 
PoLYPORus  OBDicEN.s  Pers.     Putuam,  10,  1891. 

PoLYPORus  PER<iAMENus  Fr.      Putuam,  10,  1891;  12,  1891;  10,  1S92;  Tippe- 
canoe, 1889  (Arthur). 
PoLYPORis  piciPES  Fr.    Putnam,  10,  1891. 
P0LYPORU8  KADiCATus  Schw.     Putnam,  10,  1891, 
PoLYPORis  RESINOSU8  Schrad. 

On  Tilia  Americana,  Putnam,  o,  1892;  10,  1892. 
PoLYPORis  KiBis  (Schum.)  Fr. 

( )n  currant  bushes,  Putnam,  "),  1893. 
PoLYPORis  KiMosrs  Berk?     Putnam,  10,  1891. 
PoLYPORDs  siLPHrRKUs  (Bull.)  Fr.     Putnam,  9,  1893. 

'■These  forms  are  called  by  Peck  var.  Unnis. 
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PoLYPORis  VERSICOLOR  (L.)  Fr.    Tippecanoe,  11,  1889  (Arthur);   Putnam, 
10,  1891;  Vigo,  10,  1893. 

PoLYPORr.s  viTELLiNus  Schw.    Putnaui,  11,  1892. 

PoLYPORrs  viTREus  Pers  ?    Vigo,  10,  189:!. 

PoLYi'ORis  (Poria)  xanthosporus  n.  sp.  A  resupinate  plant  with  golden 
yellow  spores,  co_vering  large  areas  of  decaying  wood  ;  mycelium  thin, 
dirty  white,  forming  an  almost  inperceptible  subiculum  ;  pores  at  first 
whitish  shallow  folds  of  the  subiculum,  leaving  scarcely  any  margin  not 
occupied  by  the  various  stages  of  imperfectly  formed  pores,  at  length 
appearing  yellowish  from  the  abundant  spores,  finally  yellowish  brown 
or  dark  russet,  slightly  angular,  small  (0.25  mm.),  becoming  cristate  at 
the  mouth,  1  cm.  or  less  long  when  fully  mature,  or  with  occasional 
longer  masses  of  pores  rising  above  the  general  surface,  2-2.5  cm.  long ; 
spores  copious,  brilliant  golden  yellow,  oval,  smooth,  nucleate,  6x4  or 
6x5  mic.  "  Goose  pond  "  nine  miles  south  of  Terre  Haute,  Vigo  county, 
October  1893.  Forming  large  masses  in  cavities  underneath  the  bark 
and  wood  of  decaying  poplar  logs  (Popidus  lieterophyUa  f),  its  brilliant 
spores  forming  a  dense  covering  in  portions  of  the  cavities  not  filled 
with  the  fungus.  The  color  has  persisted  without  appreciable  fading 
after  exposure  to  the  light  for  nearly  seven  months. 

Trametes  cinnauarixa  (Jacq.)  Fr.    Putnam,  10, 1891;  10, 1893;  Tippecanoe, 
5,  1893  (Arthur);  Vigo,  10,  1893;  Marshall,  10,  1893. 

Trametes  sctTELLATA  Schw.     {T.  Ohiensis  ^Qtk.) 
On  oak  rails,  Putnam,  11,  1891. 

BOI.ETIXE.K. 

Boi.ETixrs  poRosus  (Berk.)  Pk.     Putnam,  10,  1S93. 

Boletus  Americanus  Pk.    Putnam,  9,  1891. 

Boletus  Clintoxianus  Pk.     In  a  tamarack  swamp,  Fulton,  10,  1893. 

Boletus  subluteus  Pk.     Putnam,  10,  1893. 

Boletus  subtomentosus  L.     Putnam,  7,  1893. 

Agaricixe.k. 
AiiARKUS  campestrls  L.     Putuam,  10,  1891 ;  5,  1892  ;  it,  1893. 
Agaricus  sylvatkus  SchfofT.     Putnam,  10,  1893. 
A>rANiTA  muscaria  L     Putnam,  7,  1893. 
A>rAxiTA  PAXTHERixA  D.  C.     Putuam,  7,  1S93. 
Amaxita  phalloides  Fr.     Putnam,  9,  189.".. 
Amaxita  virosa  Fr.     In  low,  sandy  woods,  Vigo,  10,  1893. 
Armillaria  .\rELLEA  Vahl.     Putnam,  9,  1891  ;  9,  1893;  10,  1893. 
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Clitocybe  illudens  Schw.     Putnam,  10, 1S93. 

Clitocybe  laccata  Scap.     Putnam  9,  1S91 ;  Vigo,  10,  1893. 

Clitocybe  puyllopiiila  Fr.    Putnam,  10,  189:'>, 

CoLLYBiA  DRYOPHiLA  Bull.    Putnam,  5,  1892. 

Collybia  loxgipes  Bull.     Putnam,  10,  1893. 

CoLLYBiA  PLATYPHYLLA  Fr.     Putnam,  5,  1892. 

Collybia  radicata  Relh.     Putnam,  9,  1891 ;  10,  1893. 

CoLLBiA  VELVTIPES  Curt.    Putiiam,  12,  1891  ;  Tippecanoe, 4, 1892.    (Arthur). 

Crepidotus  dorsalis  Pk.    Putnam,  10,  1891. 

Crepidotus  fulvotomentosus  Pk.    Putnam,  7,  1893;  10,  1893. 

Galera  tenera  Schaeff.    Putnam.  10,  1893. 

Hypholoma  Candolleanu.m  Fr. 

On  lawns,  Putnam  6,  1893. 
Hypholoma  incerti  m  Pk.     Putnam,  5,  1892. 
Hypholoma  siblateritii  m  Schaeff.    Putnam,  10,  1891;  10,  1893. 
Hypholoma,  VELiTixiM  Pers.     Putnam,  10,  1893. 
Lepiota  Americana  Pk.     Putnam,  9,  1893. 
Lepiota  cristata  a.  and  S.     Putnam,  9,  1893. 
Lepiota  xaicinoides  Pk.     Putnam,  10,  1893. 

Lepiota  procera  Scop.     Putnam,  10,  1893;  Montgomery,  10,  1893. 
My<  exa  cortioila  Schum. 

(>n  bark  of  living  trees,  Putnam,  11,  1891. 
Mycexa  (iALERUiLATA  Scop.     Putiiam,  .1,  1892;  Vigo,  5,  1893. 
Mycena  Leaiaxa  Berk.    Putnam,  5,  l.s92;  Vigo,  o,  1893. 
Nai'CORia  semiorbuvlaris  (Bull). 

On  lawns,  Putnam,  5,  1892. 

PaX.V.OLI  S  FlMIPl  TRIS  BuU. 

On  dung  in  pastures,  Putnam,  6,  1893. 
Phoi.iota  adiposa  Fr.     Putnam,  9,  1 893 ;  Vigo,  10,  1893. 
PiioLKiTA  sPECTABiLis  Fr.    Vigo,  10,  189:5. 
Plei ROTi s  SALiGxi^  Schrad. 

On  dead  Salix,  Putnam,  10,  189:5. 
Pleurotus  SEROTINUS  Schrad.     Putnam,  11,  1892. 
Pluteus  cervinus  Schfeff.     Putnam,  -3,  1892;  9,  1893. 
Stropharia  .ERumxosA  Curt.     Putnam,  10,  1893;  Vigo,  10,  1893. 
Stropharia  semiclobata  Batsch.    Putnam,  10,  189:5. 
Ti  haria  fiki'uracea  Pers.     Putnam,  10,  1893. 


BoLmnrs  t£ner  Berk. 

On  lawns,  Putnam  6,  1S93. 
Cantharellus  ciBAKiis  Fr.    Putnam,  7,  189:5. 
Caxthakellus  ciNNABARixis.    Putnam, 7,  I8O0. 
CopRixus  ATRAMENTARii  s  (Bull.)  Fr.     Putnam,  4,  1892;  10,  18!I3. 
CorRiNus  coMATus  Fr.     Putnam,  10,  1893. 
CopRiNUs  MicACEUs  (Bull.)  Fr.    Putnam  4,  1892. 
CopRiNus  PLiCATiLis  (Curt.)  Fr.    Putnam,  (i,  189o  (Melia  Ellis). 
CopRiNus  sTERQLiLixrs  Fr.     Putnam,  6,  1893  (Melia  Ellis). 
Lactarius  tkivialis  Fr.     Putnam,  7,  1893. 
Lextixis  lepideus  Fr.     Vigo,  10,  1893. 
Lentixus  strigosus  Fr,     Putnam,  10,  1891 ;  10,  1893. 
Marasmus  rotula  (Scop.)  Fr,     Putnam,  5,  1893. 
Paxi's  stypticts  (Bull.)  Fr.     Putnam,  10,  1891;  5,  1893;  10,  1893;  Vigo,  10, 

1893. 
ScHizoPHYLiA-.M  ( O-MMfXE  Fr.     Putuam,  10,  1S91 ;  11, 1893  ;  Montgomery,  10, 

1893. 

GASTROMYCETES. 

PllALLOlDE.E. 

MuTiNus  CAXixi's  Huds.    Putnam,  G,  18!>3  ;  7,  1893. 
Phallus  D,EM0XUM  Eumph.  ?    Putnam,  10,  1891. 
Phallus  DUPLicATt^s  Bosc.    Putnam,  10,  1891. 
Phallus  Kavexelit  B.  l*c  C.     Putnam  10,  1891. 

LyCOPERDA(  E.E. 

BovLSTA  MixoR  Morg,    Putnam,  4,  18!l4. 

Bovlsta  pila  B  &  C.     Putnam,  4,  18!t2  ;  10,  1893 ;  Marshall,  10,  189.".. 
BovisTA  PLUMP.EA  Pers.     Vermillion,  9,  1889  (Arthur);  Putnam,  6,  1892. 
Calvatia  Bovista  (L.)     (C.  maxima  Schaeff.,  Lycoperdon  gigantum  Batch). 
IMontgomery,  4,  1892  (Blair);  Noble,  V»,  1892  (Laura  Beazell);  Putnam,  11, 

18!t3. 
Calvatia  c.elata  Bull.     Putnam,  10, 1893. 

Calvatia  (  raxiiformis  Schw.    Putnam,  10,  1893;  Owen,  10,  ]vS93. 
Calvatia  cyathifor.mis  Bobc.     Putnam  4,  18it3;*  10,  18!l3  ;  11,  1893;  Vigo, 

10, 1893;  Vermillion  (Arthur). 
Catastoma  tiR( um.scissum  (B.  »S:  C.)  Morg.     Putnam  9,  1893. 
Geaster  capexsis  Thiim.    Elkhart  6,  1892.     iS.  W.  Baer). 
Geaster  limbati  s  Fr.    Putnam,  12.  1892. 
Geaster  striatus  D.  C.     Putnam,  4,  1892  ;  10, 1892. 


LyCOI'ERDON  ASTEROSI'ERMIM  D.  tSc  M.      Vigo  10,  1893.* 

Lycoperdon  cep.'eforme  Bull.    Putnam  0,  1893. 

LvcoPERDON  COLORATUM  Pk.     Putuam  4,  1894. 

Ia'coperdon  excipulifor.me  Scop.     Putnam.  10,  1893.* 

Lycoperdon  glabellum  Pk.    Putnam,  10,  1893. 

Lycoperdon  OEMMATUJr  Batsch.     Putnam,  10,  1893. 

Lycoperdon  miscori'm  Morg.    Vigo,  5,  1893  (a  single  specimen). 

Lycoperdon  Peckii  Morg.    Marshall,  10,  1893;  Vigo,  10,  1893. 

Lycoperdon  pedicej.latum  Pk.     Putnam,  10,  1893. 

Lycoperdon  pyriforme  Schseff.    Putnam,  10,  1893;  Vigo,  10,  1893. 

Lycoperdon  rimilati'm  Pk.     Vigo,  5,  1893  (one  specimen  only). 

Lycoperdon  sei-arans  Pk.     Putnam,  10,  1893;  Marshall,  10,  1893;  Vigo,  10, 

1893. 
Lycoperdon  Tirnfri  E.  and  E.     Marshall,  10,  1893.* 
SECoTiu>r  AccuMiNATi  M   ( Mout.)  Tul.  ( N.    Wamei.  Fk.)     Putnam,  10,  1893; 

Tippecanoe,  9,  1893  (Arthur). 
Tylostoma  MAMMosi  m  Mich.    Putnam,  4,  1892;  Vigo,  5,  1893. 

Sci.ekodkkmace.v.. 
Scleroderma  viloare  Fr.     Putnam,  9,  1893. 
Xidui.ariace.f.. 
Cricibulu.m  vli.(;ake  Tul.     Brown,  5,  1893;  Putnam,  6,  1893;     9,  1893; 

Vigo,  10,  1893,. 
Cyatiu-s  stkiatcs  (Huds.)  Hoffm.    Putnam,  7,  1893. 
Cyathis  vERNicosis   (Bull.)  D  C.     N'ermillion,  9,  1889  (Arthur);  Putnam, 

6,  1893;  9,  189:;. 

BRYOPHYTA. 

HEPATIC.^. 

Ricciace.k. 

Ri(  I  lA  fluitans  L.    ^larshall,  5, 1891  (Norman);  St.  Joseph,  7,  1893  (Uline); 

Vigo,  ">,  189;;. 

MARtllANTlACKK. 

AsTERELLA  iiEMispH.KRKA  ( L.)  Bcauv.     Putnam,  -■),  INKI  (Campbell);  5, 1892; 

10,  1892. 
CoNOCEPiiALi'.s  coNici-s  (L.)  Dumort.     Putnam  10,  1892. 
FiMBRiARiA  TENELLA  Nees.    Owcn,  5,  1893  ;  Brown,  5,  1893, 
Marchantia  polymorpha  L.    Putnam,  5,  1892;  Owen,  5,  1893:  Fulton,  10, 

1893. 


:  Determined  by  A.  V.  Morgan. 
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Anthocerotace.k. 
Anthoceros  l.t.vis  L.     Putnam,  10,  1892. 

NoTHOTHYi.As  oRnicii.ARis  (Schw.)  SulHv.     Putnam,  11,  18!»2  :  Monroe,  1893 
(Mottier). 

JrN-GERMAXIA(  E.K. 

AxEiRA  pixGiis  (L.)  Dumort.     Putnam,  11,  1S()2  (one  specimen  only). 

Bazzania  trilobata  (L.)  S.  F.  Gray.     Putnam,  10,  1891. 

Cephalozia  ctrvifolia  (Dicks.)  Dumort.     Putnam,  3,  1892;  10,  1892. 

CniLOSCYPHus  ascendens  H.  and  W.    Putnam,  3, 1891. 

DiPLOPHYLLVM  TAXiFOLiuM  (Wahl.)  Duuiort.     Putnam,  10,  1892. 

FossoMBRONiA  cRisTATA  Liudb.     Putnam,  10,  1891. 

Frullania  .EOLOTI8  Necs.    Putnam,  10,  1891. 

Frullaxia  eboracensls  Lehm.     Putnam,  10,  1891. 

Frullania  squarrosa  Nees.    Putnam,  10,  1891. 

Frullania  Virginica  Lehm.     Putnam,  10,  1891. 

Geocalyx  (iraveolen.s  (Schrad.)  Nees.    Putnam,  10,  1892. 

JuNGERMANiA  ScHRADERi  Mart.     Montgomery,  4,  1892. 

Le.ieunea  calcarea  Lib.    Putnam,  10,  1891.     (On  Camptosorus.) 

Lepidozia  reptaxs  (L.)  Dumort.     Putnam,  3,  1892;  10,  1892. 

Lophocolea  iieterophylla  (Schrad.)  Nees.    Montgomery,  4,  lS!i2. 

Lophocolea  bidentata  (L.)  Dumort.     Putnam,  10,  1892. 

Nardia  (  rexilata  (Sm.)  S.  F.  Gray.    Putnam,  10, 1893. 

Nardia  iiyalixa  (Lyell)  Carr.    Putnam,  5,  1893. 

Pellia  epipiiylla  (L.)  Raddi.     Putnam,  10,  1891 ;  10,  1892. 

PoRFXLA  pixxata  L.     Vigo,  5, 1893. 

Porella  platypiiylla  (L.)  Lindb.     Putnam,  10,  1891;  Monroe,  5,  18l»;'>. 

Plagiochila  asplenoides  (L.)  Dumort.     Putnam  10,  1892. 

Ptilxdium  ciliare  (L.)  Nees.    Putnam,  10,  1891. 

ScAPANiA  NEMOROSA  (L.)  Du'mort.     Putnam,  9,  1891 ;  10,  1892. 

Trichocolea  tomextella  (Ehrh.)  Dumort.    Putnam  4,  1892. 

MUSCI. 
AxoMODON  rostratus    (Hedw.)    Schimp.      Owen,  5,   1893;    Montgomery 

(Barnes). 
Atiuchum  AXGrsTATUM  (Brid.)  Bruch.  &  Schimp.     Vigo,  10,  1893. 
Atrichum  undulatum  (L.)  Bruch.  &  Schimp.    Putnam,  9,  1891. 
AuLACOMNiiM  HETEROSTicHUM  (Beauv.)   Bruch.   &  Schimp.     Putnam,  5, 

1893;  Montgomery  (Barnes). 
5 
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Baktramia  I'OMiFORMis  (L.)  Hedw.     Putnam,  10,  ISMl. 

Bryum  ARGENTEiM  L.     Putnam,  2,  1892. 

Bryl.m  cvi:si'iTicitM  L.     Putnam,  5,  18!t2. 

Bryl'm  intermedium  (Schwiig.)  Brid.     Owen,  o,  1893. 

Bryum  roseum  Schreb.     Putnam,  10,  1893, 

Ceratodox   purpureus  (L.)  Brid.      Tippecanoe,   4,  1892;    Owen,  5,  1893; 

Putnam,  4,  1894. 
Climacium  Americanum  Brid.     Putnam,  10,  1891;  10,  1892. 
Conomitrium  Juliaxum  (Savi.)  Mont.    Monroe,  :>,  1893  (Mottier). 
Cylixorothecium  cuadorrhizaxs  (Hedw.)  Schimp.     Putnam,  10,  1891;  5, 

1893. 
Dkraxella  hetero.malla  (L.)  Schimp.     Putnam,  10,  1891 ;  Lake  (Roll). 
Dicranella  rufescexs  (Turn.)  Schimp.    Putnam,  10,  1891. 
Dicranella  vARiA  (Hcdw.)  Schimp.    Putnam,  11,  1892. 
DicRAXuM  Fi.AGELLARE  Hedw.    Lake(R611).     [Herb.  Barnes.] 
Di(  HAXUM  .scopAKiuM  ( L. )  Hedw.     Putnam,  10,  1891;  5,  1S93. 
Drummoxdia  clavellata  Hook.    Tippecanoe,  4, 1892 ;  Monroe  (Blatchley). 
ErsTicHiA  Xorveuica  Brid. 

On  sandstone  rocks.    Putnam,  10,  1891. 
FissiDExs  iNcuRvus  (W.  End  M.)  Schwiig.     Putnam,  12,  1892. 
Fissidexs  taxifolius  (L.)  Hedw.     Putnam,  5,  1X9:5. 
J'uxaria  iiv(iROMETRiCA  (L.)  Sibth.     Putnam,  5,  1892. 
Grimmia  apocarpa  (L.)  Hedw.     Putnam,  o,  1893. 
Gymxostomum  curvirostre  Hedw.    Owen,  5,  1893. 
Hypxum  (Thamnium)  Ai.i.E(;haxiex.se  Miill.     Putnam,  4,  1^92. 
Hyi'num  ARt  uatum.     Montgomery  (Barnes).     [Herb.  Barnes.] 
HvpxuM   (Eurhynchium)   Boscii  Schwiig.      Putnam,    10,    1891;    Monroe 

(Blatchley). 
Hypnum  (Euhypnum)  cupressi forme  L.    Putnam,  10,  1891 ;  o,  189:>. 
Hyi'Ni  M  (Thuidium)  delicatulum  L.     Putnam,  10,  1891. 
Hypxoi    (Amblystegium)   fluviatilf,   Swartz.      Montgomery   (Barnes); 

Putnam,  .'i,  1882. 
HvpM  .M  (Brachythecium)  l.ktum  Brid.     Montgomery  (Barnes);  Putnam, 

10,  1891. 
Hypxum  (Amblystegium)  RADicALEBeauv.    Montgomery  (Barnes).   [Herb. 

Barnes.] 
Hypnum  (Brachythecium)  rutabulum  L.     Putnam,  10,  1891. 
Hypxim  iRhynchostegium)  skrri  latum  Hedw.     Putnam,  9,  1891;  5,  1893. 
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Hyi'ntm  (AiTiblystegiuni)  serpens  L.     Putnam,  5,  lS9o. 

Lei'totrrhum  pallidum  (Herb.)  Hampe.     Vigo,  5,  1S!)8. 

Leptotkicium  tortile  (Schrad.)  Mi'ill.     Lake  (Roll).     [Herb.  Barnes.] 

LEuroi!KYiM  viLcJAKE  HampB.     Fulton,  10,  1S9:5;  Putnam,  10,  ISii:;. 

Leiiodon  .iiLAcErs   (Hedw.)   SuUiv.     Monroe   (Blatchley);    Putnam,   10, 
]S(»1  ;   12,  1S91. 

Mnum  a  I- FINE  Bland.     ^Montgomery  (Barnes).    [Herb.  Barnes.] 

Mnum  (  rsi'iDATiM  Hedw.     Putnam,  5,  ISiii'. 

PiiYSco.MiTRUM  TLRiuNATiM  (Michx.)  Brid.    Putnam,  5,  ISiii' ;  o,  1893;  Tip- 
pecanoe, 4,  ISO!' ;  Owen;  5,  1S*I3. 

PoGoxATUM  BREvuAuiE  Beauv.    Putnam,  10, 1S92. 

PoLYTiuciiiJt  FORMosiM  Hedw.     Montgomery  (Barnes).  [Herb.  Barnes.] 

PoLYTRicHf.M  Ohioense  Reu.  &  Cardot.    Marshall,  10,  1893. 

PoTTiA  TRUNCATA  (Hedw.)  Fuem.    Tippecanoe,  4,  1892. 

TiMMiA  MEGAPOLiTANA  Hedw.    Montgomery  (Barnes).    [?Ierb.  Barnes.] 

Weisia  RiviDULA  Brid.     Putnam,  4,  1892. 

SPHAGNACEJE. 

Sphagnum  cymbifoliu.m  Ehrh.     Fulton,  10,  1893.® 

Sphacxum  1-apillosum  l.kve  Warnst.    Fulton.  10,  1893.* 

Sphagnum  recurvum  mucroxatum.     Fulton,  10,  1893.* 

Sphagnum  kufescexs.     Fulton,  10,  1893.* 


Determined  by  Prof.  1).  C.  Eaton. 


ZOOLOGY. 

C.  H.  Ei«;enmann,  Director. 
In  connection  with  the  general  circular  of  the  Biological  Survey  of 
Indiana,  the  following  special  circular  for  the  Zoological  section  was 
issued : 

Sl'EUIAL  ANNOUNCEMENT  OV  THE  DIVISION  OF  ZOOLOGY. 

The  leading  aim  of  this  division  during  the  season  will  be  the  compila- 
tion of  a  complete  bibliography  of  the  vertebrates  of  Indiana  and  of  as 
many  invertebrates  as  can  be  provided  for. 

At  the  same  time  any  material  showing  the  distribution  of  animals  in 
the  state  is  especially  desirable.  To  determine  the  distribution,  complete 
collections  of  the  vertebrates  of  as  many  localities  as  possible  should  be 


68 

made.    Collections  should  always  accompany  notes,  so  that  the  observa- 
tions may  be  verified  by  some  specialist. 

No  opportunity  should  be  neglected  to  observe  the  breeding  habits  and 
seasons,  and  the  animal  with  young  should,  whenever  possible,  be  pre- 
served and  forwarded  to  the  Director,  who  will  transmit  it  to  the  proper 
authority  for  record. 

Another  subject  which  should  receive  attention  is  the  migration,  or 
seasonal  appearance  and  disappearance  of  mammals,  birds,  reptiles  and 
fishes.  The  interesting  results  obtained  in  the  observation  of  the  migra- 
tion of  birds  only  suggest  what  may  be  done  with  the  less  conspicuous  but 
no  less  interesting  habits  of  other  forms. 

Carl  H.  Eujexmann,  Director, 

Bloomington,  Indiana. 

The  chief  aim  of  this  division  for  the  past  season — the  compilation  of 
the  bibliography  of  the  vertebrates  of  Indiana — has  been  completed,  and, 
wherever  that  has  not  been  done  before,  preliminary  lists  of  the  Indiana 
species  have  been  compiled  and  are  ready  for  the  printer.  Where  such 
lists  had  recently  been  published  in  accessible  form  they  have  not  been 
reproduced. 

I  give  here  the  titles  of  the  lists  of  species  and  bibliographies  with  their 
place  of  publication : 
A  Cataloouk  01-  THE  Mammaljs  of  Indiana,  with  Biblioguai-hv. 

A.  W.  Butler  and  B.  W.  Evermann.    These  proceedings. 
A  Catalogue  ok  the  Birds  of  Indiana. 

Amos  W.  Butler.    Proceedings  of  the  Agricultural  Society,  1890. 
Bibliography  of  Indiana  Ornithology. 

A.  W.  Butler.    These  proceedings. 
The  Batkachians  and  Reptiles  of  the  State  of  Indiana. 

0.  P.  Hay.    Seventeenth  Report  Indiana  Geological  and  Natural  History 
Survey. 
Bibliography'  of  the  Batkac  iiians  and  Reptiles  of  Indiana. 

O.  P.  Hay.    These  proceedings. 

A  CATALO(iUE  OF  THE  FiSHES  OF  IXDIANA. 

Carl  H.  Eigenmann  and  C.  H.  Beeson.     These  proceedings. 
Bibliography  of  Indiana  Ichthyology. 

Carl  H.  Eigenmann.    These  proceedings. 

The  invertebrates  have  not  been  so  well  provided  for,  although  some  of 
the  groups  have  received  an  equal  share  of  attention. 

No  reports  on  the  Protozoa,  sponges,  Plathelminthes  and  Vermes  have 
been  prepared. 
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A  catalogue  of  the  IMoUusca  with  bibliography  has  been  completed  by 
Mr.  E.  Elsworth  Call,  and  appears  inthese  proceedings. 

Several  groups  of  the  Arthropods  have  recently  been  dealt  with. 

In  the  Memorial  Bulletin  (Xo,  40,  189:'.)  of  the  U.  S.  National  Museum, 
the  complete  writings  of  our  late  associate,  Harvey  Boll  man,  have  been 
reproduced.  In  this  volume  the  Indiana  Myriopoda  are  more  fully  treated 
than  those  of  any  other  state.  In  the  sanie  volume,  L.  M.  Underwood 
has  given  a  complete  bibliography  of  the  American  Myriopoda,  and 
naturally,  the  Indiana  bibliography  is  included. 

A  CATALlKiCE  OK  THE  BUTTERFLIES  KNOWN  TO  OCCUK  IN  INDIANA. 

W.  S.  Blatchley.    Seventeenth  Annual  Eeport  Indiana  Geological  and 
Natural  History  Survey. 
The  Grylliu-k  or  Indiana. 

W.  S.  Blatchley.    Proc.     Indiana  Academy  I,  V2(). 
The  Locustid.k  of  Indiana. 

W.  S.  Blatchley.    Proc.     Indiana  Academy  II,  i»2. 
The  Blattid.f  of  Indiana. 

W.  S.  Blatchley.    Proc.     Indiana  Academy  II,  lo:;. 

A    PARTIAL    LIST.  OF    NEW    SFECIES    OF     PARASITIC     HyMENOPTERA     REARED     IN 

Indiana. 
F.  M.  Webster.    Proc.    Indiana  Academy  II,  89. 

The  Crustacea  of  Indiana  have  been  considered  by  O.  P.  Hay  in  the  pro- 
ceedings of  the  Indiana  Academy  I,  147. 

Hereafter  all  specimens  coming  into  the  hands  of  the  Academy  will  be 
referred  to  the  following  specialists  : 

Mammals  and  Birds A.  W.  Butler. 

Batrachians  and  Reptiles ().  P.  Hay. 

Fishes Carl  H.  Eigenmann. 

Lepidoptera  and  ( )rthoptera .    .  AV.  S.  Blatchley. 

Crustacea W.  P.  Hay. 

Animal  Parasites A.  W.  Bitting. 

Arachnida Dr.  Henry  C.  McCook. 

The  field  work  for  the  past  two  seasons  has  been  limited  to  private  en- 
terprise except  as  far  as  the  explorations  of  the  U.  S.  Fish  Commission 
were  concerned. 

The  specialists  in  the  various  branches  will  record  the  details  of  the  pro- 
gress in  their  respective  departments. 
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The  work  in  fishes  has  been  as  follows : 

ISIr.  D.  C.  Ridgely  has  collected  for  the  Indiana  University  in  Trail  creek, 
a  small  stream  of  La  Porte  county,  emptying  iiito  Lake  Michigan.  Mr. 
W.  ( ).  AVallace  has  collected  a  good  series  of  fishes  in  Wabash  county. 
Messrs.  Kirsch  ami  Beeson  on  behalf  of  the  U.  S.  Fish  Commission  have 
explored  the  Eel  river  along  its  entire  length  and  made  collections  in 
various  points  of  the  Maumee  basin. 

Offers  of  assistance  and  co-operation  have  been  received  from  various 
persons  over  the  state  who  have  not  yet  given  any  concrete  assistance. 

It  is  the  intention  of  the  director  of  the  Zoological  Survey  to  establish 
stations  at  various  places  in  the  state  during  successive  summers  to  study 
the  fauna  in  situ.  The  work  during  the  coming  summer  will  either  be  ex- 
plorations along  the  Ohio  river  or  on  one  of  the  lakes  of  northern  Indiana. 
Next  to  the  distribution  of  Indiana  organisms  their  correlation  in  different 
localities,  their  geographical  variations,  migrations  and  breeding  habits 
seem  to  be  questions  which  should  be  studied. 

The  position  and  general  features  of  Indiana  are  such  that  not  a  single 
animal  need  be  expected  to  be  restricted  within  its  geographical  bounda- 
ries. The  same  may  be  said  of  the  four  states  surrounding  it.  Nor  would 
they  with  Indiana  form  a  geographical  unit.  For  these  reasons  it  seems 
to  me  that  the  advantages  of  co-operation  with  neighboring  states  may  be 
overestimated.  If  the  survey  is  to  be  restricted  by  geographical  bounda- 
ries, the  boundaries  of  Indiana  will  do  about  as  well  as  the  boundaries  of 
the  states  surrounding  us.  While  too  great  value  can  not  be  placed  on  the 
thorough  exploration  of  neighboring  states  and  of  the  states  bordering 
on  them  for  purposes  of  comparison,  our  best  efforts,  must  for  economic 
reasons,  be  devoted  to  our  own  bailiwick. 

This  leads  me  to  say  a  word  in  favor  of  county  surveys.  The  same  in- 
terests that  bind  us  together  to  conduct  a  survey  of  the  state  unite  the 
teachers  and  others  of  the  same  county  and  through  this  common  inter- 
est county  surveys  may  be  established  and  the  survey  of  the  state 
furthered.  I  am  well  aware  that  animals  and  plants  do  not  respect  county 
lines,  but  neither  do  they  state  lines.  I  would  urge  the  formation  of 
county  science  associations  whose  sole  purpose  it  shall  be  to  make  a 
careful  survey  of  the  respective  counties.  Wabash  county  has  such  an 
association,  and  judging  the  work  of  this  association  from  the  part  that  has 
passed  through  my  hands,  this  association  may  well  form  a  model  for  other 
counties. 
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Teachers  and  others  of  this  county  formed  an  association  similar  to 
that  of  the  Academy  of  Sciences.  Some  one  interested  in  a  particular 
branch  was  made  curator  of  that  branch  and  all  specimens  referred  to 
him.  As  a  result  we  have  a  very  fair  collection  of  the  fishes  of  this 
county  with  exact  locality  labels,  a  complete  set  of  the  birds,  including 
several  not  known  to  occur  elswhere  in  the  state,  {Dendro'ca  kirtJandi) 
and  a  similar  list  of  the  plants.  Work  as  well  done  as  this  in  every 
county  of  the  state  would  rapidly  advance  our  knowledge  of  the  habits 
and  distribution  of  the  organisms  in  the  state. 

Those  countie^^  in  which  academies,  colleges  or  universities  are  situa- 
ted ought  to  lead  in  this  respect.  It  is  certainly  the  duty  of  the  biologi- 
cal departments  of  such  institutions  to  make  a  survey  of  the  surrounding 
country  and  display  its  fauna  and  flora.  While  I  deprecate  the  miscellan- 
eous collections  of  odds  and  ends  from  nowhere  and  the  ends  of  the  world, 
a  systematic  collection  of  the  organisms  displayed  with  proper  labels 
showing  the  geographical  distribution  would  have  a  definite,  scientific 
and  educational  value.  The  data  for  the  geographical  distribution  of  In- 
diana animals  will  be  furnished  in  the  reports  of  the  survey. 


BIBLIOGRAPHY  OF  INDIANA  FISHES. 

Indiana  has  had  more  than  her  share  of  American  Ichthyologists ;  in 
fact,  she  has  harbored  at  one  time  or  another  nearly  as  many  as  all  the 
other  states  put  together. 

These  have  come  in  two  widely  separate  periods.  Rafinesque,  the 
author  of  the  Ichthyologia  ( )hiensis,  and  Le  Sueur,  both  of  whom  were  for 
a  time  at  New  Harmony,  published  between  1814  and  1820.  While  works 
of  a  general  nature  had  an  indirect  bearing  on  the  fishes  of  Indiana, 
nothing  appeared  on  the  fishe*  of  Indiana  between  1820  and  1875.  All 
the  more  recent  work  has  been  due  to  the  presence  in  Indiana  of  David 
Starr  Jordan.  It  may  be  noted  here  that  Jordan's  first  Ichthyological 
venture  was  the  publication  of  a  description  of  the  Sisco  of  Lake  Tippe- 
canoe, in  1875,  and  his  last  Indiana  effort  the  description  of  a  new  fish 
from  the  Tippecanoe  river,  1890. 

About  Jordan  there  arose  a  group  of  his  pupils,  all  of  whom  have  added 
something  to  the  knowledge  of  the  fishes  of  the  state. 

The  names  of  these  which  owed  their  inspiration  directly  or  indirectly 
to  Jordan   are  Copeland,   Brayton,  Gilbert,  Hay,   IMcKay,  Rosa  Smith 


Swain,  Evermann,   Eigenmann,    Fordice,    Blatchley,  Jenkins,  BoUman 
Kirsch,  Shannon  and  Woolman. 

The  following  is  a  list  of  the  papers  which  have  appeared  : 
1S14.    Rafinesque,   Constantine  Samuel.      "Precis  des  decouvertejs 

Somiologique." 
1817.    First  decade  of  new  North  American  fishes.    Am.  ]\Ionthly 

Mag.  and  Crit.  Review,  Dec. 

1817.  Le  Sueur,  Charles  A.  A  new  genus  of  fishes,  of  the  order  ab- 
dominales  proposed,  under  the  name  of  Catostomus ;  and  the  characters 
of  this  genus,  with  those  of  its  species,  indicated.  Journ.  of  the  Acad. 
Xat.  Sci.  Philad.  I,  1817,  pp.  88-96  and  102-111. 

1818.  Rafinesque.    Description  of  two  new  genera  of  North  Am.  fishes. 
Am.  ^lonthly  Magazine,  etc.  Jan.  1818. 

Second  decade  of  new  North  American  fishes,  1.   c.  Jan.  1818. 

Discoveries  in  Natural  History  made  during  a  journey  through 

the  western  region  of  the  United  State  by  Constantine  Samuel  Rafin- 
esque.    Am.  Monthly  Magazine,  etc.,  Sept.  1818.     Dated  Falls  of  Ohio, 

20th  July,  isi:;. 

1S18.     Le  Sueur.     In  Trans.  Am.  Philos.  Soo.  I.,  :]88. 

1818.  Rafinesque.  Further  discoveries  in  Natural  History,  made  dur- 
ing a  journey  through  the  western  region  of  the  United  States,  by  Con- 
stantine Samuel  Rafinesque.    Am.  Monthly  Magazine,  etc.,  Oct.  1818. 

Further  account  of  discoveries  in  Natural  History  in  the  west- 
ern states  by  Constantine  Samuel  Rafinesque.    1.  c,  Oct.  1818. 

Description  of  three  ijew  genera  of  fluviatile  fish,  Pomoxis,  Sar- 

chirus,  and  Exoglossum.    Journ.  Philad.  Acad.  Sc,  Nov.  1818. 

1819.  Le  Sueur.    De  Quelques  Poissons  decouverts  dans  les  Sacs  de  Haute 
'     Canada.    Mem.  Mus.  v. 

1819.  Rafinesque.  Prodrome  de  70  nouveaux  Genres  d'Animaux  de- 
couverts dans  I'interieur  des  Etats-Unis  d'Ameriquedurant  rann^el818. 
Journal  de  Physique,  de  Chymie  et  d'Histoire  Naturelle,  June,  1819. 

1819-1820.  Rafinesque.  Ichthyologia  Ohiensis.  Western  Review  and 
Miscellaneous  Magazine,  Dec.  1819-Nov.  1820. 

1S20.  Rafinesque.  Description  of  the  Silures  or  Cat-fishes  of  the  river 
Ohio.     Quart.  Journ.  Sci.  Lit.  and  Arts,  Royal  Institution,  London.  1820. 

1840-44.  Kirtland,  Jared  Potter.  Description  of  the  fishes  of  the 
Ohio  river  and  its  tributaries.  Bost.  Journ.  Nat.  Hist.,  vols.  III-V 
1840-1844. 
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1846.     Storer,  David  Humphreys.     A  synopsis  of  the  tishes  of  North 

America.    184<i. 
1859-1870.     Gunther,  Albert.     A  catalogue  of  the  fishes  of  the  British 

Museum. 
1875.    Jordan,  Davids.   The Sisco of  Lake  Tippecanoe.  Am. Nat.,  March 

1877,  pp.  i:;5-i:'.8. 
The  Sisco  of   Lake  Tippecanoe  and  its  relatives.    Sixth  Ann. 

Kept,  of  the  Geol.  Survey  of  Indiana.     187"i. 
■ Synopsis  of    the  genera  of  fishes  to  be  looked  for  in  Indiana 


1.  c. 
187().    Jordan.     Manual    of    the  vertebrates  of    the  Northern  United 

States,  etc.     1876.     Second  Ed.  1.S78.    Third  Ed.  1880.     Fourth  Ed.  1885. 

Fifth  Ed.  1888. 
Concerning   the    fishes    of   the    Ichthyology  Ohieneis.       Bull 

Buflfalo  Soc.  Nat.  Hist.,  1876,  pp.  91-97. 

1876.  Jordan  and  Copeland,  Ernest.  Check  list  of  the  fishes  of  the 
fresh  waters  of  North  America.  Bull  Buffalo  Soc.  Nat.  Hist.,  II,  1876, 
pp.  l:):>-164. 

Johnny  Darters.     Amer.  Nat.,  June,  1876,  pp.  .■5:!.)-341. 

1877.  Jordan  and  Gilbert,  Charles  H.  List  of  fishes  of  Indiana. 
Indiana  Farmer,  Jan.  17,  1877. 

1877.  Jordan  and  Copeland.  The  Sand  Darter.  Amer.  Nat.,  Febru- 
ary, 1877,  pp.  S6-8S.  , 

1877.    Jordan.     Eeview   of   Rafinesque's  Memoirs  on  North  American 
fishes.    Bull.  U.  S.  Nat.  Mus.  10,  1877. 
Contributions  to  North  American  Ichthyology  I. 

Notes  on    Cottidn,   Etheostornatidte,  Percidie,  Centrarchidw,  Aphod- 

oderidic,  lkjrosoinatid:c,  and  Cyprinidfe,  with  revisions  of  the  genera  and 
descriptions  of  new  or  little  known  species.    Bull.  U.  S.  Nat.  Mus.  10, 

1877. 

Contributions  to  North  American  Ichthyology  II. 

Synopsis  of  the  Silurida-  of  the  fresh  waters  of  North  America. 

Bull.  U.  S.  Nat.  Mus.  10,  1S77. 

A  partial  synopsis  of  the  fishes  of  upper  Georgia,  with  supple- 
mentary papers  on  fishes  of  Tennessee,  Kentucky  and  Indiana.  Ann. 
N.  Y.  Lye.  Nat.  Hist.  XI,  1K77. 

On  the  fishes  of  Northern  Indiana.    Proc.  Acad.  Nat.  Sci.  Phila- 


delphia, 1{ 


1877.  Jordan  and  Gilbert,  Charles  H.  On  the  genera  of  North 
American  fresh  water  fishes.  Proc.  Acad.  Xat.  Sci.  Philadelphia,  1877, 
pp.  8:1-104. 

1878.  Jordan.  Catalogue  of  the  fishes  of  Indiana,  in  article  Pisciculture 
(by  Alexander  Heron).  Twenty-seventh  annual  report  of  the  Indiana 
State  Board  of  Agriculture,  1878. 

1878.    Jordan  and  Brayton,  Alembert  B.     On  the  distribution  of  the 
fishes  of  the  Alleghany  region  of  South  Carolina,  Georgia,  and  Ten- 
nessee, with  descriptions  of  new  or  little  known  species.     Bull.  I^.  S. 
Nat.  Mus.  12,  1878. 
Coutributiousto  North  American  Ichthyology  III. 

1878.  Jordan.  A  synopsis  of  the  family  Catostomida".  Bull.  IT.  S.  Nat. 
Mus.  12,  1878. 

187!*.  Jordan.  Description  of  new  species  of  North  American  fishes. 
Proc.  V.  8.  Nat.  Mus.  187'.i,  pp.  2: '.5-244. 

1881.  McKay,  Charles  L.  A  review  of  the  genera  and  species  of  the 
family  Centrarchida",  Avith  a  description  of  one  new  species.  Proc.  U. 
S.  Nat.  Mus.  1881,  pp.  87-!i:5. 

1882.  Jordan  and  Gilbert.  Description  of  a  new  species  of  Uranidea 
(  Uranidea  poUiraris)  from  Lake  Michigan.  Proc.  I^.  S.  Nat.  Mus.  1882, 
pp.  222-223. 

1882.  Swain,  Joseph  and  Kalb,  George.     A  review  of  the  genus  No- 

turuB,  with  a  description  of  one  new  si)ecies.    Proc.  T'.  S.  Nat.  Mus. 
1882,  pp.  (i8S-()44. 

1883.  Jordan  and  Gilbert.  Synoi)si8  of  the  fishes  of  North  America. 
Bull  U.  S.  Nat  Mus.  No.  IH. 

1883.  Jordan.  Notes  on  the  nomenclature  of  certain  North  American 
fishes.    Proc.  U.  S.  Nat.  Mus.  188:'.,  pp.  110-111. 

1883.  Swain,  Joseph.  A  description  of  a  new  species  of  Hadropterus 
{Hadropterns sciems)  from  Southern  Indiana.  Proc.  U.  S.  Nat.  Mus.  1883, 
p  252. 

1884.  Gilbert.  A  list  of  fishes  collected  in  the  East  Fork  of  White 
river,  Indiana,  with  descriptions  of  two  new  species.  Proc.  V.  S.  Nat. 
Mus.  1884,  pp.  199-205. 

Notes  on  the  fishes  of  Switz  City  swamp,  Greene  county,  Indi- 
ana.    Proc.  r.  S.  Nat.  Mus.  1884,  pp.  206-210. 

1S84.  Jordan.  A  catalogue  of  the  fishes  known  to  inhabit  the  waters  of 
North  America.    Kept.  Comm.  Fish  and  Fisheries  1884. 


1885.     Blatchley,  Willis  S.     ()u  the  American   species  of  the  genua 

Tmbra.     Proc.  Acad  Nat.  Sci.,  Philad.  18S5,  12. 
188").     Bicknell.  Ernest  P.,  and  Dresslar.  Fletcher  B.     A  review  of 

the  species  of  the  genus  Semotilus.    Proc.  Acad.  Nat.  Sci.  Phila.  188"),  14. 

A  review  of  the  species  of  the  genus  Pimephales.    1.  c.  ()3. 

1885.    Jordan  and  Eigenmann,  Oarl  H.     Notes  on  skeletons  of  Eth- 

eostomatinrc'.     Proc.  U.  S.  Nat.  Mus.  1885,  pp.  ()8-72. 
1885.    Jordan.     Notes  on  the  scientific  name  of   the  yellow  perch,  the 

striped  bass,  and  the  American  fishes.     Proc.  U.  S.  Nat.  Mus.  1885,  pp. 

— On  the  Etheostoma  variatum  of  Kirtland.     Proc.  V.  S.   Nat. 


Mus.  1885,  pp.  163-l(i5. 
Meek,  Seth  E.  and  Newland,  Robert.     A  review  of  the  species  of  the 

genus  Esox.     Proc.  Acad.  Nat.  Sci.  Phila.  1885,  oC)7. 
Eigenmann,  Oarl  H.  and  Fordice,  Morton  W.     A  catalogue  of  the 

fishes  of  Bean  Blossom  creek,  INIonroe  county,  Ind.    Proc.  Acad.  Nat. 

Sci.  Phila.  1885,  410. 
188(;.    Evermann,  B.  W.     A  list  of  the  lislies  observed  in  the  vicinity 

of  Brookville,  Franklin  conuty,  Ind.      Bull.  No.  2  Brookville  Soc.  Nat. 

Hist.  1886. 
188().    Jenkins,  O.  P.     List  of  the  fishes  collected  in  Vigo  county  in  1885 

and  1886.     Hoosier  Naturaliet. 
1887.     Gilbert.      Description  of    new  and   little  known   Etheostomoits. 

Proc.  V.  S.  Nat.  Mus.  1887,  pp.  47-()4. 
1887.     Jordan  and  Evermann.     The  food-fishes  of   Indiana.     Report 

Dept.  Agr.  Ind.  for  188(i,  August  1887. 

1887.  Jordan  and  Eigenmann.  A  review  of  the  Sciaenoid  fishes  of 
America  and  Europe.    Kept.  V.  S.  Fish  Comm.  for  1886,  September  1887. 

1888.  Evermann  and  Jenkins.  Notes  on  Indiana  fishes.  Proc.  U.  S. 
Nat.  Mus.  1888,  pp.  4:!-57. 

1889.  Jordan.  Report  of  explorations  made  during  1888  in  the  Alle- 
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THE  FISHES  OF  INDIANA.  * 
By  Carl  H.  Eigenmann  and  Charles  H.  Beeson. 

We  have  compiled  a  list  of  the  species  of  fishes  so  far  found  in  Indiana. 
After  the  names,  scientific  and  common,  we  give  a  list  of  all  the  Indiana 
localities  and  authority  for  the  locality.  The  dates  with  the  authority 
taken  with  the  bibliogi'aphy  of  Indiana  fishes  will  probably  be  sufficient 
to  enable  anyone  to  look  up  any  of  the  citations.  In  a  few  cases  no  date 
is  given  with  the  authority.  This  indicates  that  no  account  has  been 
published  of  the  collections  made.  I.  U.  Coll.  indicates  that  specimens 
from  that  locality  are  in  the  collections  of  the  Indiana  University. 

The  localities  are  arranged  in  the  same  order  observed  in  the  list  of 
streams  which  precedes  the  list  of  fishes.  We  give  only  those  streams  in 
which  collections  have  been  made.  Following  the  name  of  the  stream  we 
give  the  name  and  date  of  the  recorder  for  the  given  stream. 

List  of  Localities  Explored. 
The  Ohio  Kiver. 
White  Water  River,  Brookville,  Franklin  county — Evermann,  1886. 
Laughery  Creek,  Milton,  Ohio  county— Jenkins,  1888. 
Fourteen  Mile  Creek,  Clark  county — Jenkins,  1888. 
Big  Pigeon  Creek,  Evansville,  Vanderburg  county — Jordan,  1889. 
Cypress  Swamp,  Posey  county — Jordan,  1889. 
The  Wabash  River. 

At  Delphi,  Carroll  county — Evermann  and  Jenkins,  1888. 
At  Terre  Haute,  N'igo  county — Jenkins,  1.S86. 
At  Vincennes,  Knox  county — Jordan,  1889. 
At  New  Harmony,  Posey  county— Jordan,  1889. 
At  Mackey's  Ferry,  Posey  county— Jordan,  1889. 
••'  Contributions  from  the  Zoological  Department  of  the  Indiana  University,  No.  '.'. 


Upper  Wauash  Basin. 
Blue,  Round,  Shriner  and  Cedar  Lakes,   Whitley  county — Kirsch,  l.S!t4. 
Blue  River,  Columbia  City,  Whitley  county — Jordan,  18K2;  Kirsch,  ]S1)4. 
Eel  River,  Logansport,  Cass  county — Jordan,  ISDl. 
Eel  River,  throughout  its  entire  course — Kirsch,  1894. 
Tippecanoe  Lake,  Kosciusko  county. 

Tippecanoe  River— Jordan,  1877;  Evermann  and  Jenkins,  ISSS, 
Lake  Maxinkuckee,  Marshall  county — Jenkins,  1888. 
Deer  Creeks,  Carroll  county — Evermann  and  Jenkins,  1888. 
Wild  Cat  Creek,  Carroll  county — Evermann  and  Jenkins,  1888. 
Honey  Creek,  Howard  county — Evermann  and  Jenkins,  1888, 
Raccoon  Creek,  Parke  county — I.  V.  Coll. 
JLowER  WanASH  Basin. 

West  Fork  White  River,  Indianapolis — Jordan,  1877. 
Gosport — Eigenmann. 
Spencer — Jordan,  ISSl). 

Pike  Creek,  Madison  county — Shannon. 

Bean  Blossom  Creek,  Monroe  county— Eigenmann  andFordice,  188o. 

Eel  River,  Owen  county — Jordan  1889. 

Switz  City  Swamp,  Greene  county — Gilbert,  1884. 
East  Fork  White  River,  Bedford— Gilbert,  1884. 

Blue  River,  Knightstown^I.  V.  Coll. 

Flat  Rock  Creek,  Decatur  county,  and  Rushville— Shannon,  1887 ; 
Rush  county,  Gilbert,  1 884. 

Clifty— Shannon,  1887. 

Sand. 

Little  Salt  Creek,  Franklin  county — Evermann  and  Jenkins,  1888. 

Salt  Creek— Gilbert,  18.S4. 

Clear  Creek — Eigenmann, 

Lost  River,  Orangeville,  Orange  county— Jordan  and  Eigenmann. 
Patoka  River,  Gibson  county — Jordan,  1889. 
Black  River,  Posey  county — Jordan,  1889. 
Gresham's  Creek,  Posey  county — Jordan,  ISS'i. 
Big  Creek,  Posey  county — Jordan,  1889. 
The  Maumee  System. 

Maumee  River — Jordan,  Kirsch. 
St.  Joseph's  River — Kirsch. 
St.  Mary's  River — Kirsch. 
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The  Illinois  Basin. 

Kankakee  Eiver,  at  Riverside— Bates,  LS86;  Jordan,  1889. 

Yellow  River,  Plymouth,  Marshall  county— Jordan,  1889. 
Lake  Michigan  System. 

Lake,  Michigan  City— Bates,  188(1;  Jordan  and  Evermann. 

Turkey  Lake. 

St.  Joseph's  River,  JNIishawaka— Jordan,  1889. 

Trail  Creek,  LaPorte  county— Ridgley,  1892. 

Clear  and  I'ine  Lakes,  LaPorte  county — Jordan,  1887. 

List  of  Indiana  Fishes  and  their  Distribution. 
Class  MARSIPOBRANCHII  (The  Myzoiits). 
Order  Hypekoartia  (The  Lampreys). 
Family  Petrormjzontidiv. 
Arnmoartes  bmnchialis  (L).  Brook  Lamprey,  Mud  Lamprey. 
West  Fork  White  river  at  Indianapolis,   Jordan   1877  as  A.  nigi'r  ;  Bean 
Blossom,  Eigenmanii  and  Fordice  as  -1.  irpijpterus. 
Ichihyohvjzon  concolor  (Kirkland). 
Ohio  at  New  Albany,  Jordan  ;  Blue  river  at  Wyandotte  Cave,  I.  U.  Coll.; 
Wabash  at  Delphi,  Jenkins  and  Evermann  1888;  at  New  Harmony, 
Jordan  1889;  Indianapolis,  Jordan  1877  as  A.  argentatus. 
Class  PISCES  (The  true  Fishes). 
Order  Selaciiostomi. 
Family  Polyoilontidx  (The  Paddle-fishes.) 
Polyodon  spatlnda  (Walbaum).     Spoon-bill  Cat,  Duck-bill  Cat. 
Ohio  at  Rockport,  Eigenmann  ;  AVhite  Water  at  Brookville,  Evermann 
1886;    Wabash  at  Delphi,  Evermann  1888;  at  Terre  Haute,  Jenkins 
188(5;  at  New  Harmony,  Jordan  1889;  Lake  Manitou,  Eigenmann  and 
Norman  1894;  Indianapolis,  Jordan  1877  as  P.  folium. 
Order  Ciiondrostei. 
Family  Acipenseridic  (The  Sturgeons). 
,'^<aj>hirfnjnchiis platyrhynchus  (Raf.).    Shovel  nosed  Sturgeon. 
Ohio,  Rafinesqire  ;  Wabash  at  Delphi,  Evermann  1888  ;  at  Terre  Haute, 
Jenlvins  1886. 
Acipenser  ruMcundus  Le  Sueur.    Lake  Sturgeon,  Rock  Sturgeon. 
Ohio  at  Louisville,  Jordan  and  Evermann  1887  ;  at  Rockport,  Eigen- 
mann ;  at  Terre  Haute,  Jenkins  1S.S6 ;  at  New  Harmony,  Jordan  1889  ; 
Lake  Michigan  at  Michigan  City,  Bates  1886. 
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Order  Riiombouanoidea. 
Family  Lepisodeidu  (The  Gar-fishes). 
Lepimstcux  ofseus  (L).    Common  Gar  Pike,  Long  Xosed  Gar,  Bill-fish. 
Ohio  at  Rockport,  Eigenmann ;  White  Water  at  Brookville,  Evermann 
1886;  Big  Pigeon  creek  at  Evansville,  Eigenmann  ;  Wabash  at  Delphi, 
Evermann  and  Jenkins  188S;  at  Terre  Haute,  Jenkins  1886 ;  at  New 
Harmony,  Jordan,  188!>;  Blue  river  at  Columbia  City,  Kirech  18U4; 
Tippecanoe  river,  Evermann  and  Jenkins  1888;  Lake  Maxinkuckee, 
Jenkins  1888;  Loon,  Big  and  Crooked  lakes,  Kirsch  1894;  Indianapo- 
lis, Jordan  1877;  Gosport,  Eigenmann. 
Lepuostem  platystomm  Rafinesque.    Short-nosed  Gar-pike. 
Wabash  .at  Terre  Haute,  Jenkins  1886;    at  Vincennes,  New  Harmony 
and  Mackey's  Ferry,  Jordan  1889;   Lake  Manitou,   Eigenmann  and 
Norman  ISvM. 
Le2jisostetis  tristachus  (Bloch  and  Schneider).     Alligator  Gar. 
Wabash  at  New  Harmon)',  Jordan  1889. 

Order  Cvclo(;anoii)ei. 
Family  Amiidx  (The  Bow-fins). 
Amia  calca  L.     Bow-fin,  Mud-fish,  Dog-fish. 
Wabash  at  Terre  Haute,  Jenkins  1886 ;    Blue  river.  Eel  river,  and  in 
nearly  all  its  upper  tributaries,  Kirsch  1894 ;    Lake  Maxinkuckee, 
Jenkins  1888  ;  Switz  City  swamp,  Gilbert  1884. 
Order  rEMAT0(;NATin. 
Family  Silurkhc  (The  Cat-fishes). 
Ictalurus  fnrcatm  (Le  Sueur).    Chuckle-headed  Cat. 

Ohio  river,  Jordan  and  Evermann  1887. 
Ictalurus pundatus  (Rafinesque).     Channel  Cat,  AVhite  Cat,  Silver  Cat. 
Ohio  river,  Rafinesque ;  White  Water  at  Brookville,  Evermann  1886; 
Laughery  creek  near  Milton,  Jenkins  1888  ;  Big  Pigeon  near  Evansville, 
Jordan  1889 ;  Wabash  at  Delphi,  Jenkins  1888  ;  at  Terre  Haute,  Jenkins 
1886  ;  at  Vincennes,  New  Harmony  and  Mackey's  Ferry,  Jordan  1889  ; 
Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877  ;  at  Gosport,  Eigenmann  ;  at  Spencer,  Jordan,  1889  ; 
East  Fork  White  river  near  Bedford,  Gilbert   1884 ;    Patoka    river, 
Gibson  county.  Black  river  and  Big  creek,  Jordan  1889. 
Aineiui-us  Jacustris  (Walbaum).     Great  Cat-fish,  Mississippi  Cat,  Flannel- 
mouthed  Cat. 
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Wabash  at  Delphi,  Evermann  18SS,  as  A.  nigricam:   Lake  Michigan, 
Jordan  and  Evermann  1887,  as  A.  nigricans. 
Ameiurus  natalis  (Le  Sueur).     Yellow  Cat. 

White  Water  at  Brookville,  Evermann  1886 ;  Laughery  creek  near  Mil- 
ton, Ohio  county,  Jenkins  1888 ;  Lower  Wabash,  Jordan  1877  as  cupreus ; 
Elel  Elver  basin  in  all  the  lakes,  Kirsch  1894 ;  Tippecanoe  river,  Jordan 
1877  as  cupreux  and  1889 ;  Lake  Manitou,  Eigenmann  and  Norman  ; 
Lake  Maxinkuckee,  Jenkins  1888;  Deer  creeks,  Evermann  and  Jenkins 
1888 ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877  as  cupreus ; 
Bean  Blossom,  Eigenmann  and  Fordice  1885;  Flat  Rock  and  Clifty 
creeks,  Decatur  county  ;  Flat  Rock  Creek  at  Rushville,  Shannon  1887  ; 
Salt  creek  near  Bedford,  Gilbert  18S4  ;  Yellow  river  at  Plymouth,  Jor- 
dan 1889;  St.  Joseph's  river,  Jordan  1877  as  cuprei's,  and  Clear  and  Pine 
lakes,  La  Porte  county. 
Ameiurus  vulgaris  (Thompson). 

Ohio,  Wabash,  and  Lake  Michigan,  Jordan  and  Evermann  li?87. 
Ameiurus  nebuJosus  (Le  Sueur).     Common  Bullhead,  Horned  Pout. 

Wabash  at  Terre  Haute,  Jenkins  lss6;  Eel  river  and  its  tributary  lakes 
and  streams,  Kirsch  1894:  Tippecanoe  river,  Jordan  1877:  Loon,  Big 
and  Crooked  lakes,  Kirsch  1.S94:  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877;  Switz  City  swamp,  Greene  county,  Gilbert  1884; 
Trail  creek,  LaPorte  county,  Ridgley. 
Ameiurus  melas  (Rafinesque). 

Wabash  at  Terre  Haute,  Jenkins  1S8() ;  Tippecanoe  river  and  Lake  Max- 
inkuckee, Jenkins  ISSS;  Deer  creeks,  Evermann  1888;  Raccoon  creek 
at  Mecca,  Parke  county,  I.  LT.  Coll. ;  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877  as  xanthoceplialus :  Bean  Blossom  creek,  Eigenmann 
and  Fordice  1885 ;  Eel  river  at  Cataract,  Owen  county,  Jordan  1889 ; 
Switz  City  swamp,  Gilbert  1884 ;  East  Fork  White  river  and  Salt 
creek  near  Bedford,  Gilbert  1884 ;  Gresham's  creek  at  New  Harmony, 
Jordan  1889  ;  Trail  creek,  LaPorte  county,  Ridgley. 
Leptops  oUvaiis  Rafinesque.  Mud  Cat,  Flat-headed  Cat,  Russian  Cat,  Ba- 
shaw, Goujon. 

White  Water  at  Brookville,  Evermann  isso  ;  Laughery  creek  at  Milton, 
Ohio  county,  Jenkins  1888 ;  Big  Pigeon  creek  at  Evansville,  Jordan  1889 ; 
Wabash  river  at  Terre  Haute,  Jenkins  188tj;  Tippecanoe  river,  Jordan 
1877 ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877  ;  Bean  Blos- 
som creek,  Eigenmann  and  Fordice  1885  ;  East  Fork  White  river  near 
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Bedford,  Gilbert  1884;  Patoka  river,  Gibson  county,  Jordan  Lsso. 

yotHrux  jiarijs  Rafinesque. 
White  AVater  river  at  Brookville,  Evermann  lSS(i;  Laughery  creek  at 
Milton,  Ohio  county,  Jenkins  18S8;  Wabash  at  Delphi,  Evermann  and 
Jenkins  1NS8  ;  at  Vinceunes  and  New  Harmony,  Jordan  ISSD;  Eel  river. 
Twelve  Mile  creek,  Kirsch  181)4 ;  Deer  and  Little  Deer  creeks  and  Wild 
Cat  creek,  Evermann  and  Jenkins  1888;  West  Fork  White  river  at  Indi- 
anapolis, Jordan  18/7,  and  at  Spencer,  Jordan  1889;  Bean  Blossom 
creek,  Eigenmann  and  Fordice  1885;  Eel  river  at  Cataract,  Owen 
county,  Jordan  1889;  East  Fork  White  river  and  Salt  creek  near  Bed- 
ford, Gilbert  1884 ;  Flat  Rock  creek,  Decatur  county,  Shannon  1887 ; 
Yellow  river  at  Plymouth,  Jordan  1S89 ;  St.  Joseph's  river,  Jordan, 
1877;  Clear  and  Pine  lakes,  Jordan  1S77. 

SchUbeo<ks  exilis  ( Nelson ) . 
Tippecanoe  river,  Jenkins  1888;  Bean  Blossom,  Eigenmann  and  Fordice 
188o. 

SchUbrodes  mitrnis  (Jordan). 
Laughery  creek  near  Milton,  Ohio  county,  Jenkins  1888 ;  Fourteen  Mile 
creek,  Clark  county,  Jenkins  1888;  Wabash  at  Delphi,  Evermann 
and  Jenkins  188S;  at  Terre  Haute,  Jenkins  1886;  at  Vincennes  and 
New  Harmony,  Jordan  1889;  Lower  Wabash,  Jordan  1877;  Eel  river, 
middle  course,  Meredith  creek,  Kirsch  1894;  Tippecanoe  and  Lake 
]Maxinkuckee,  Jordan  1889;  Deer  and  Wild  Cat  creeks,  Evermann  and 
Jenkins  1888 ;  West  Fork  White  river,  at  Indianapolis,  Jordan,  1877  ;  at 
Gosport,  Eigenmann  ;  at  Spencer,  Jordan,  1889  ;  Bean  Blossom,  Eigen- 
mann and  Fordice  I88.1 ;  East  Fork  White  river  and  Salt  creek  near 
Bedford,  Gilbert  1884;  Flat  Rock  creek,  Decatur,  county,  Shannon 
1887 ;  Clear  creek,  Bloomington,  I.  U.  Coll.;  Patoka  river,  Gibson 
county  Jordan,  1889  ;  IMaumee  river,  Jordan  1S77. 

f<('hilheodi's  eleutherus  (Jordan). 

Eel  river  middle  course,  Shriner  lake,    Columbia  City,    Kirsch  1894; 
AVest  Fork  White  river  at  Gosport,  Eigenmann. 

Srhilheodes  gy)  Inm  (Mitchill). 
Wabash  at  Delphi,  Evermann  and  Jenkins,  18'^8;  Upper  Blue  river, 
Kirsch  1894 ;  Lake  Maxinkuckee,  Jordan,  1889 ;  Little  Deer  creek,  Ev- 
ermann and  Jenkins,  1888;  West  Fork  AVhite  river  at  Indianapolis, 
Jordan,  1877  as  sialis ;  Bean  Blossom,.  Eigenmann  and  Fordice  1885; 
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Big  creek,  Posey  county,  Jordan  issit;  Kankakee  river  at  Eiverside, 
Bates  1S86;  Trail  creek  near  ^Michigan  City,  Ridgley. 
Srltilheodes  noctnrnns  (Jordan  and  Gilbert). 
Big  Pigeon  creek  at  Evansville,  Jordan  ISSi). 

(Jrder  PLErTosi'oxnyLi  (The  Carp  Fishes). 
Family  Catoxtomidx  (The  Suckers). 
Idiobns  cyprineUa   (Cuv.  and  Yal.)     Common  Buffalo  Fish,   Ked-mouthed 
Buffalo. 
Ohio  at  Louisville,  Jordan  and  Evermann  18S7;  Wabash  at  Delphi,  Ever- 
mann,  1888 ;    at  LaFayette,  Jordan  and  Evermann ;  at  Terre  Haute, 
Jenkins  1886  ;  at  Mackey's  Ferry,  Jordan,  188l». 
Ictiobus  uriis  (Agassiz).     Razor-backed  Buffalo,  Mongrel  Buffalo. 
Ohio,  Jordan  and  Evermann  1887  ;  Wabash  at  Delphi,  Evermann  1888  ; 
Wabash  at  Terre  Haute,  Jenkins  1886. 
Ictiobus  bubahis  (Rafinesque).      Sucker-mouthed  Buffalo,   Small-mouthed 
Buffalo. 
Big  Pigeon  creek  at  Evansville,  Jordan  lS8!h  Wabash  at  Delphi,  Ever- 
mann 1888;  at  Terre  Haute,  Jenkins  1S86;  Lower  Wabash,  Jordan 
1877 ;  and  at  Vincennes,  New  Harmony  and  Mackey's  Ferry,  Jordan 
188!»;  Switz  City  swamp,  Greene  county,  (tilbert  1884. 
Carjiiodes  carpio  ( Rafinesque) . 
Lower  Wabash  and  AVest  Fork  of  White  river  at  Indianapolis,  Jordan 
1877;  East  P'ork  White  river  near  Bedford,  Gilbert,  1884. 
Carpiodes  d  if  form  is  Cope. 
Big  Pigeon  creek  at  Evansville,  Jordan  188<);  Lower  Wabash,  Jordan 
1877;  at  Terre  Haute,  Jenkins  188();  at  Vincennes,  New  Harmony  and 
Mackey's  Ferry,  Jordan  ]S8!t;  Eel  river  at  Logansport,  Jordan  188! » ; 
West  Fork  White  river  at  Gosport,  Eigenmann;  East  Fork.White  river. 
Salt  creek,  Gilbert  ls84;  Patoka  river,  Gibson  county,  and  Big  creek, 
Posey  county,  Jordan  1889. 
Carpiodex   relifer  (Rafinesque).     (^uill-back,  Skim-back,  Carp  Sucker,  River 
Carp. 
White  Water  river  at  Brookville,  Evermann  188'; ;   Laughery  creek  near 
Milton,   Ohio  county,   Jenkins   1888;  Wabash  at  Delphi,  Evermann 
and  Jenkins  1888;  at  Terre  Haute,  Jenkins  1886;   Kintner's  creek, 
AVabash  county,  Ulrey;  Eel  river  at  Logansport,  Kirsch  18!'4  ;  Tippeca- 
noe, Evermann  and  Jenkins  1N88  ;  West  Fork  "\yhite  river  at  Gosport, 
Eigenmann. 
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Cydepfus  dongatm   (Le  Sueur).     Black    Horse,  Gourd-seed    iSucker,  Miss- 
ouri Sucker. 
Ohio,  Jordan  and  p]vermann  1SS7  ;  White  A\'ater  at  ISrookville,  Evermann 
]S8(>;  Wabash  at  Terre  Haute,  Jenkins  ISSd. 
Calosfoiitus    catostomm    (Forster).     Northern    i^ucker,    Lake  Michigan,  No 

authentic  specimens  from  Indiana. 

Catostomiis    commermni  Lacvphle.     Common  Sucker,  White  Sucker,  Catos- 

tomus  ierea  of  Indiana  authors. 

Wabash  at  Delphi,  Evermann  1888 ;  at  Terre  Haute,  Jenkins  1S86  ;  Lower 

Wabash,  Jordan  1877  ;  Eel  river  and  its  tributary  streams.  Round  lake, 

Kirsch  1894;    Hellem's  creek,   Wabash  county,   LTlrey ;    Tippecanoe 

river.  Deer  creeks,  Wild  Cat  creek  and  Honey  creek,  Evermann  and 

Jenkins  18S8 ;    Raccoon  creek  at  Mecca,   Parke  county,  I.  U.  Coll ; 

West  Fork  AVhite  river  at  Indianapolis,  Jordan  1877;  Bean  Blossom 

creek,  Eigenmann  and  Fordice  18s."> ;  East  Fork  White  river  and  Salt 

creek  near  Bedford,  1S84  Gilbert ;  Flat  Rock  creek  at  Ruehville,  Clifty 

creek,  Decatur  county,   Shannon  1887;    Little  Salt  creek,   Franklin 

county,  Evermann  and  Jenkins  18S8;  Clear  creek,  Monroe  county,  I. 

V.  Coll ;  Yellow  river  at  Plymouth,  .Fordan  1880 ;  St.  Joseph's  river 

near  Miehawaka,  Jordan  1889. 

Catosioiinis  nigricans  Le  Sueur.     Hog  "Sucker,  Stone  Roller,  Stone  Lugger, 

Stone    Toter,    Hammer    Head,   Crawl-a-Bottom,  Hog  Molly,    Hog 

Mullet. 

White  Water  at  Brook  ville,  Evermann  18S(i ;  Laughery  creek  near  Milton, 

Ohio  county,  Jenkins  1888;  Fourteen  Mile  creek,  Clark  county,  Jenkins 

1888;  AVabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre  Haute, 

Jenkins  1886  ;  at  Vincennes,  Jordan  18S9;  Eel  river  and  its  tributary 

streams,  Kirsch  1894  ;  Blue  river  at  Columbia  City,  Jordan  1889,  and 

Eel  river  at  Logansport ;  Tippecanoe  river.  Deer  creeks,  W^ild  Cat  creek 

and  Honey  creek,  Evermann  and  Jenkins  1888;   West  Fork  White 

river  at  Indianapolis,  Jordan  1877  ;  at  Spencer,  Jordan  1889 ;  Bean 

Blossom  creek,  Eigenmann  and  Fordice  1885;   East  Fork  White  river 

and  Salt  creek  near  Bedford,  Gilbert  1884  ;  Flat  Rock  creek,  Decatur 

county,  Clifty   creek,   Decatur  county.   Shannon  1887;   Clear  creek, 

Monroe  county,  I.  U.  Coll.;  Yellow  river  at  Plymouth,  Jordan  1889  ; 

St.  Joseph's  at  Mishawaka,  Jordan  1SS9. 

Erimyzon  mcetta  oblongnx  (Mitchill).     Chub  Sucker,  Sweet  Sucker,  Creek 

Fish. 
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Eel  river  and  tributary  streams  below  South  Whitley,  Kouncl  lake, 
Ivirsch  1894 ;  Lake  Manitou,  Eigenmann  and  Norman ;  Tippecanoe 
river,  Jordan  1877 ;  Little  Deer  creek  and  Honey  creek,  Evermann 
and  Jenkins  1888 ;  West  Fork  White  river  at  Indianapolis,  Jordan 
1877  ;  Pipe  creek,  Madison  county,  Shannon ;  Switz  City  swamp, 
Greene  county,  Gilbert  1884 ;  Flat  Kock  creek,  and  Clifty  creek,  De- 
catur county,  Shannon,  1887;  Salt  creek,  Gilbert  1S84;  Gresham's 
creek  at  Xew  Harmony,  Jordan  1881);  Maumee  river,  Jordan  1877; 
Kankakee  river  at  Riverside,  Bates  1886;  Yellow  river  at  Plymouth, 
Jordan  1889;  St.  Joseph's  river,  Jordan  1877;  Trail  creek,  LaPorte 
county,  Ridgley ;  Clear  and  Pine  lake,  LaPorte  county,  Jordan  1877. 
Minytrema  mehrnops  (Rafinesque).     Striped  Sucker. 

Lower  Wabash,  Jordan  1877;  AVabash  at  New  Harmony  and  Mackey's 
Ferry,  Jordan  1889  ;  Eel  river  and  tributary  streams,  Blue  and  Round 
lakes,  Kirsch  1894 ;  West  Fork  White  river  at  Indianapolis,  Jordan 
1877  ;  Bean  Blossom  creek,  Eigenmann  and  Fordice  18S5  ;  East  Fork 
White  river,  Clifty  creek,  Decatur  county,  Shannon  1887  ;  Gresham's 
creek  at  New  Harmony,  Jordan  1SS9;  Yellow  river  at  Plymouth, 
Jordan  1889. 
Mo.rostoma  anisui-um  (^Rafinesque).     White  Nose  Sucker. 

Lower  Wabash,  Jordan  1877  ;   Kentner's  creek,  Wabash  lounty,  Ulrey  ; 
East  Fork  White  river,  Gilbert  1884,  as  if.  velatwu. 
Mo.iosloma  aweolum*  (Le  Sueur).    Common   Red  Horse,  AVhite  Sucker, 
Mullett. 

White  Water  at  Brookville,  Evermann  1886 ;  Laughery  creek  near 
Milton,  Ohio  county,  and  Fourteen  Mile  creek,  Clark  county,  Jen- 
kins 1888 ;  Big  Pigeon  creek  at  Evansville,  Jordan  1889;  Wabash  at 
Delphi,  Evermann  and  Jenkins  1888  ;  Wabash  at  Terre  Haute,  Jenkins 
1886  ;  Wabash  at  Yincennes  and  New  Harmoy,  Jordan  1889  ;  Lower 
Wabash,  Jordan  1877  ;  Eel  river  at  Logansport,  Jordan  1S89  ;  Eel  river 
and  tributary  streams,  Kirsch  1894  ;  Tippecanoe  river,  Deer  creeks. 
Wild  Cat  and  Honey  creeks,  Evermann  and  Jenkins  1888  ;  West  Fork 
White  river  at  Indianapolis,  Jordan  1877  ;  at  Gosport,  Eigenmann  ; 
Pipe  creek,  Madison  county,  Shannon  1887 ;  Bean  Blossom,  Eigen- 
mann and  Fordice  1885  ;  East  Fork  White  river  and  Salt  creek  near- 
Bedford,  Gilbert  1884 ;  Flat  Rock  and  Clifty  creeks,  Decatur  county. 
Shannon  1887  ;  Clear  creek  at  Bloomington,  I.  U.  Coll ;  Patoka  river, 
=■■■  This  species  has  usually  been  recorded  as  M.  diK/nesnii.  ^ 


(Jibson  county,  Jordan  1889  ;    Maumee,  Jordan  1877  ;   Yellow  river  at 
Plymouth,  Jordan  1889. 
Mo.costoma  }>reiiceps  (Cope). 
Ohio  river,  Gilbert ;  Deer  creek  near  Camden,  Evermann  188S ;  West 
Fork  White  river  at  Spencer,  Jordan  1889. 
Pl((cophai'!in.v  di((juesnii  (Le  Sueur). 
Wabash  at  Delphi  and  Terre  Haute,  Evermann  1888;  Lower  Wabash, 
'Jordan  1877;  Tippecanoe  river,  Evermann  1888. 
LogochUa  lacera  Jordan  and  Brayton.      Hare-lip   Sucker,    Kabbit-mouth 
Sucker,  Pea-lip  Sucker,  Cut-lips,  Split-mouth, 
Tippecanoe  river  west  of  Delphi,  Evermann  and  Jenkins  1888. 
Family  Cyprinldn  (The  Minnows). 
Compostoiiia  anomahuu  (Rafinesque).    Stone  Lugger,  Stone  Roller. 
White  AVater  atBrookville,  Evermann  1886;  Laughery  creek  nearlNIilton, 
Ohio  county,  and  Fourteen  Mile  creek,  Clark  county,  Jenkins  1888 ; 
Wabash  at  Delphi,  P>ermann  and  Jenkins  1888;  at  Terre  Haute,  Jen- 
kins 1886;  Blue  river  at  Columbia  City  and  Eel  river  at  Logansport, 
Jordan,  188il;   Eel  river  and  tributary  streams,  Kirsch  1894;  Tippe- 
canoe river,  Jordan  1877;  Tippecanoe  river.  Deer  creeks.  Wild  Cat  and 
Honey  creeks,  Evermann  and  Jenkins  188S;  West  Fork  White  river  at 
Indianapolis,  Jordan  1877;  at  Spencer,  Jordan  1889;  Bean  Blossom, 
Eigenmann  and  Fordice  1885  ;  Eel  river  at  Cataract,  Owen  county,  Jor- 
dan 188!t ;  East  Fork  White  river  and  Salt  creek  near  Bedford,  Gilbert 
1SS4 ;  Flat  Rock  creek  at  Rushville,  and  Clifty  creek,  Decatur  county, 
Shannon  1887,  Clear  creek  Monroe  county,  I.  V .  CoU.^  Gresham's  creek  at 
New  Harmony,  Jordan  1889 ;  INIaumee  river,  Jordan  1877 ;  Yellow  river  at 
Plymouth,  Jordan  1880;  St.  Joseph's  river,  at  Mishawaka,  Jordan  1889 
Chrosotiiw^  fvythroyaster  Rafinesque.    Red-bellied  Minnow. 
AVeasaw  creek  near  Denver,  Ind.,  Kirsch  1894;  Honey  creek,  Howard 
county,  Evermann  and  Jenkins  1888;  AVest  Fork  AA'^hite  river  at  Indi- 
anapolis, Jordan  1877;  Bean  Blossom,  Eigenmann  and  Fordice  1885 ; 
Clifty  creek,  Decatur  county.  Shannon  1SS7  ;  Blue  river  at  Knightstown, 
I.  U.  Coll.;  Little  Salt  creek  Franklin  county,  Evermann  and  Jenkins 
1888 ;  Salt  creek  near  Bedford,  Gilbert  1884 ;  Clear  creek  ]Monroe  county, 
I.  U.  Coll. 
Hyhognathits  nuchalis  Agassiz. 
Big  Pigeon  creek  at  Evansville,  Jordan  1889 ;  AA'^abash  at  Delphi,  Ever- 
mann and  Jenkins  1888;  at  Terre  Haute,  Jenkins  1886;  at  New  Har- 
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mony  and  Mackey's  Ferry,  Jordan  18S9;  Lower  Wabash,  Jordan  1877 
as  argijntis:  Eel  river  at  Logansport,  Kirsch  1894;  Wild  Cat  and  little 
Deer  creek,  Evermann  and  Jenkins  1888;  West  Fork  White  river  at 
Indianapolis,  Jordan  1877  as  argyritis;  at  Gosport,  Kigenmann ;  Bean 
Blossom,  J^igenmann  and  Fordice  188-5;  Little  Salt  creek  Franklin 
county,  Evermann  and  Jenkins  1888 ;  Big  creek  Posey  county,  Jordan 
1889. 

Pimephales  ^rome/as -Rafinesque. 
White  Water  at  Brookville,  Evermann  188(i. 

Pimephales  notaUts  (Ivatines(iue). 
White  Water  at  Brookville,  Evermann  188(1 ;   Laughery  creek  near  Mil- 
ton, Ohio  county,  and  Fourteen  Mile   creek,  Clark   county,  Jenkins 

1888  ;  Wabash  at  l^elphi.  Evermann  and  Jenkins  1888  ;  at  Terre  Haute, 
Jenkins  1886  ;  Lower  Wabash,  Jordan  1877,  and  at  Vincennes  and  New 
Harmony  1889 ;  Eel  river  and  its  tributary  streams  and  lakes  except 
Hull  and  Blue  lakes,  Kirsch  1894,  and  Logansport,  Jordan  1889  ;  Tippe- 
canoe river,  Jordan  1877  ;  Loon  lake  and  Big  lake,  Kirsch  1894;  Lake 
Manitou,  Eigenmann  and  Norman;  Tippecanoe  river,  Deer  creeks, 
Wild  Cat  and  Honey  creeks,  Evermann  and  Jenkins  1888;  Lake- 
Maxinkuckee,  Jenkins  1888 ;  Raccoon  creek  at  Mecca,  Parke  county, 
T.  U.  Coll. ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877 ;  at 
Gosport,  Eigenmann;  Pipe  creek,  Decatur  county.  Shannon  1887;  East 
Fork  White  river  and  Salt  creek  near  Bedford,  Gilbert  1884;  Blue 
river  at  Knightstown,  I.  U.  Coll. ;  Flat  Rock  creek  at  Rushville,  Shan- 
non 1887 ;  Clear  creek,  Monroe  county,  I,  U.  Coll. ;  Lost  river  at 
Orangeville,  I.  V.  Coll.;  Patoka  river,  Gibson  county,  Gresham's  and 
Big  creeks,  Posey  county,  Jordan  1 889  ;  Yellow  river  at  Plymouth,  Jor- 
dan 1889 ;  Kankakee,  Jordan  1877  ;  St.  Joseph's,  Jordan  1877  ;  at  Misha- 
waka,  Jordan  18S9;  Clear  and  Pine  lakes,  La  Porte  county,  Jordan 
1877.      ' 

ClioJa  vigila.r  (Baird  and  Girard).    Bull-head  iMinnow. 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  ^at  Terre  Haute,  Jen- 
kins 1886  ;  at  Yincennes,  New  Harmony  and  Mackey's  Ferry,  Jordan 

1889  ;  Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West  Fork  White  river  at 
Gosport,  Eigenmann ;  East  Fork  White  river  near  Bedford,  Gilbert 
1884  as  Hi/pargyrus  I'lditanus;  Black  creek  at  New  Harmony,  Jordan 
1889;  Big  creek,  Posey  county,  Jordan  1889. 


Xotropis  cai/uga  ^leek. 
Eound  and  Shriner  lakes ;  T-oon  lake,  Kirsch  1894. 

Xotropis  anogenux  Forbes. 
Blue  lake  and  Blue  river,  Whitley  county,  Kirsch  1894. 

Xotropix  heterodon  Cope. 
Wabash  at  ^'incenne8,  Jordan  1889;  Round,  Cedar  and  Shriner  lakes, 
Whitley  county,  Kirsch  1894;  Tippecanoe  river,  Jordan  1877;  Loon 
lake,  Kirsch  1894;  Lake  Maxinkuckee,  Scovell ;  Switz  City  swamp, 
Greene  county,  Gilbert  1884;  Yellow  river  at  Plymouth,  Jordan  1889  ; 
Kankakee  at  Riverside,  Bates  1886;  Trail  creek,  LaPorte  county, 
Ridgley. 

Xotropis  mtcmstomits  Rafinesque. 
White  Water  at  Brookville,  Evermann  1886  as  dt-liciosus;  AVabash  at 
Delphi,  Evermann  and  Jenkins  1888  as  deficiosus,  at  New  Harmony, 
Jordan  1889;  Eel  river  at  Logansport,  Jordan  1889;  Eel  river  from 
South  W^hitley  to  its  mouth,  Kirsch  1S94 ;  Tippecanoe,  Evermann  and 
Jenkins  1888  as  deliciosiis;  West  Fork  White  river  at  Indianapolis, 
Jordan  1877  as  stramineus ;  at  Gosport,  Eigenmann  at  Spencer,  Jordan 
1889;  East  Fork  White  river  near  Bedford,  Gilbert  ISHi  as  deliciosi^s ; 
Yellow  river  at  Plymouth,  Jordan  1889;  Kankakee,  Jordan  1877  as 
stramineus;  at  Riverside,  Bates  1886;  St.  Joseph's  at  Mishawaka,  Jordan 
1889. 

Ndtropis  hoops  Gilbert. 

Wabash  at  Delphi,  Evermann  1 888 ;  AVest  Fork  White  river  at  Indian- 
apolis, Jordan  1877  as  E.  scabriceps  not  of  Cope;  East  Fork  White 
river,  Clifty  and  Flat  Rock  creeks,  Decatur  county,  Shannon  1887 ; 
Flat  Rock  creek,  Rush  county,  and  Salt  creek,  BroMn  county,  Gil- 
bert 1884. 

Xdirojns  Iwdsonws  (Clinton).     Spawn-eater,  Smelt. 
Kankakee  at  Riverside,  and  Lake  Michigan  at  Michigan  City,   Bates 
1886;  Clear  and  Pine  lakes,  LaPorte  county,  Jordan  1877  as  H.  storeria- 
nus. 

Xotropis  irhipplel  Girard.  Silver-Fin. 
Laughery  creek  near  Milton,  Ohio  county,  and  Fourteen  Mile  creek, 
Clark  county,  Jenkins  1888;  Big  Pigeon  creek  at  Evansville,  Jordan 
1889;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre 
Haute,  Jenkins  188(i:  at  Yincennes,  New  Harmony  and  Mackey's 
Ferry,  Jordan  18S'.t;  Lower  Wabash,   Jordan  1877  as    C   anahstona ; 
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Kentner's  creek,  Wabash  county,  Ulrey ;  Eel  river  at  Logansport,  Jor- 
dan ISSii ;  from  Liberty  Mills  to  its  mouth  and  in  all  the  tributaries, 
Kirsch  1894;  Lake  Manitou,  Eigenmann  and  Norman;  Tippecanoe 
river,  Jordan  1877  as  C.  analostona ;  Deer  creeks,  Wild  Cat  creek,  Ever- 
mann  and  Jenkins,  1888 ;  West  Fork  White  river  at  Indianapolis,* Jor- 
dan 1877  as  C.  analostona  ;  at  Gosport,  Eigenmann  ;  at  Spencer,  Jordan 
1889  ;  Bean  Blossom,  Eigenmann  and  Fordice  1885  ;  Eel  river  at  Cat- 
aract, Owen  county,  Jordan,  1889;  East  Fork  White  river  and  Salt 
creek  near  Bedford,  Gilbert  1884  as  N.  aiiahMann^ ;  Flat  Kock  creek 
and  Clifty  creek,  Decatur  county.  Shannon  1887 ;  Little  Salt  creek, 
Franklin  county,  Evcrmann  and  Jenkins,  1888 ;  Clear  creek  at  Bloom- 
ington,  I.T^.  Coll. ;  Patoka  river,  Gibson  county,  Black  river  and  Big 
creek,  Posey  county,  Jordan  1889 ;  Maumee,  Jordan  1877  as  C.  ana- 
lostona ;  Yellow  river  at  Plymouth,  Jordan  1889. 

Notropis  megalops  (Rafinesque).    Common  Shiner,  Bed- Fin,  Dace. 

White  Water  at  Brookville,  Evermann  1886 ;  Fourteen  Mile  creek,  Clarke 
county,  Jenkins  1888;  Big  Pigeon  creek  at  Evansville,  Jordan  1889; 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre  Haute, 
Jenkins  1886;  at  Vincennes,  New  Harmony,  and  Mackey's  Ferry,  Jordan 
1889  ;  Kentner's  creek,  Wabash  county,  T'lrey;  Blue  river  at  Colum- 
bia City,  Jordan  1889;  Eel  river  and  all  its  tributary  streams.  Cedar 
lake,  Round  lake,  Kirsch  1894;  at  Logansport,  Jordan  1889;  Tippeca- 
noe, Jordan  1877  as  plumheolus  L.  cornutiis ;  Tippecanoe  river.  Deer 
creeks,  Wild  Cat  and  Honey  creeks,  Evermann  and  Jenkins,  1888  ; 
West  Fork  White  river  at  Indianapolis  as  L.  cornutus,  Jordanl877 ;  at 
Spencer,  Jordan  1889;  Pipe  creek,  Madison  county,  Shannon  1887; 
Bean  Blossom,  Eigenmann  and  Fordice  1885 ;  Eel  river  at  Cataract, 
Owen  county,  Jordan,  1889;  East  Fork  White  river  and  Salt  creek 
near  Bedford,  Gilbert,  18S4 ;  Flat  Rock  creek  at  Rushville,  and  Clifty 
creek,  Decatur  county.  Shannon,  1887  ;  Blue  river  at  Knightstown,  and 
Clear  creek  at  Bloomington,  I.  U.  Coll.;  Patoka  river,  Gibson  county, 
Black  river  and  Big  creek,  Posey  county,  Jordan,  1889;  Maumee,  Jor- 
dan 1877;  Kankakee  river  at  Riverside,  Bates,  1886;  Yellow  river  at 
Plymouth  Jordan's  1889;  St.  Joseph's  river  at  Mishawaka,  Jordan, 
1889;  Trail  creek,  LaPorte  county,  Ridgley;  Clear  and  Pine  lakes, 
LaPorte  county,  Jordan  1877  as  L.  cornutus. 

Notropis  jejinins  (Forbes). 
Eel  river  at  Logansport,  Kirsch  1894. 


so 

Notropis  itriommus  (Cope). 

West  Fork  White  river  at  Indianapolis,  Jordan  Ls77;  Raccoon  creek,  at 
Mecca,  I.  V.  Coll.  , 

Notropifi  antins  (Cope).  Red-tin. 
White  Water  at  Brookville,  Evermann  ISSd  ;  Laughery  creek  at  IMilton, 
r»hio  county,  and  Fourteen  Mile  creek,  Clark  county,  Jenkins  1888 ; 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre  Haute,  Jenkins 
188C>:  Kentner's  creek,  Wabash  county,  Ulrey  ;  Deer  creeks,  Wild  Cat 
and  Honey  creeks,  Evermann  and  Jenkins  1SS8;  Raccoon  creek,  at 
Mecca,  I.U.  Coll. ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877 
as  L.  (lipleiiiias;  at  Spencer,  Jordan  1889;  Bean  Blossom,  Eigenmann 
and  Fordice  1885  ;  East  Fork  White  river  and  Salt  creek  near  Bedford, 
Gilbert  1884  as  diplemim;  Flat  Rock,  at  Rushville,  Clifty  creek,  De- 
catur county,  Shannon  1887 ;  Blue  river  at  Knighstown,  I.  V.  Coll.; 
Little  Salt  creek,  Franklin  county,  Evermann  and  Jenkins  1888;  Lost 
river  at  Orangeville;  Clear  creek  at  Bloominfrton,  I.  T^.  Coll. 

Notropis  aihrrinoides  (Rafinesque). 
Fourteen  Mile  creek,  Clark  county,  Jenkins  1888 ;  Wabash  at  Delphi, 
Evermann  and  Jenkins  18SS;  at  Terre  Haute,  Jenkins  1886:  at  Vin- 
cennes  and  New  Harmony,  Jordan  1889  ;  Lower  Wabash,  Jordan  1877 
as  N.  rubiUus ;  Eel  river  at  Logansport,  Jordan  188!) ;  Tippecanoe  river, 
Big  Deer  creek,  Wild  Cat  creek,  Evermann  and  Jenkins  1888  ;  Raccoon 
creek,  Mecca,  I.  IT.  Coll.;  West  Fork  AVhite  river  at  Indianapolis, 
Jordan  1877  as  N.  ruhellm;  at  Gosport,  Eigenmann  ;  Pipe  creek,  Madi- 
son county  ;  Fiat  Rock  creek  at  Rushville,  Shannon  1887 ;  Little  Salt 
creek,  Franklin  county,  Evermann  and  Jenkins  1888;  Patoka  river, 
Gibson  county,  Jordan  1S89. 

Notropis  arge  (Cope). 
Eel  river  from  North  Manchester  to  mouth  and  at  Pawpaw,  Flowers  and 
Twelve  Mile  creeks,  Kirsch  1894;  Wild  Cat  creek  and  Deer  creek,  Ev- 
ermann and  Jenkins  1888. 

Notropis  cWedus  (Girard). 
pjig  Pigeon  creek  at  Evansville,  Wabash  at  New  Harmonjr  and  Mackey's 
Ferry,  Jordan  1889;  Eel  river  from  South  Whitley  to  mouth,  Blue 
river,  Kirech  1894 ;  West  Fork  White  river  at  Indianapolis,  Jordan 
1877  as  Kdinemas;  at  Gosport,  Eigenmann;  Big  creek  and  Gresham's 
creek,  Posey  county,  Jordan  1889. 

Notropis  ruhrifrons  (Cope). 
Whitewater  at  Brookville,  Evermann  1880;  Fourteen  Mile  creek,  Clark 
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county,  Jenkins  18SS  ;  Wabash  at  Delphi,  Evermann  and  Jenkins  18S8. 
at  Terre  Haute,  Jenkins  IsSli ;  Eel  river  at  Logansport,  Jordan  18S9 ; 
Tippecanoe  river,  Jordan  1S7 7;  Tippecanoe  river.  Wild  Cat  creek.  Deer 
creek,  Evermann  and  Jenkins  ISSS:  West  Fork  White  river  at  Indian- 
apolis, Jordan  1.S77 ;  at  Gosport,  Eigenmann ;  East  Fork  White  river 
near  Bedford,  Gilbert  1884;  Clifty  and  Flat  Rock  creeks,  Decatur  coun- 
ty. Shannon  1887;  Clear  creek  Bloomington,  I.  T.  Coll.;  Yellow  river 
at  Plymouth,  Jordan  ISS'I ;  St.  Joseph's  at  Mishawaka,  Jordan  1889. 

Erkymha  huccata  Cope. 
Laughery  creek,  near  Milton,  (Jhio  county,  Fourteen-mile  creek,  Clark 
county,  Jenkins  18X8;  Wabash  at  Delphi,  Evermann  and  Jenkins 
1888;  at  Terre  Haute,  Jenkins  1880  ;  Kentner's  creek,  Wabash  county, 
I'lrey;  Eel  river  in  its  lower  six  miles,  Twelve-mile  creek,  Kirsch 
1894 ;  Tippecanoe  river,  Deer  creek.  Wild  Cat  and  Honey  creeks,  Ever- 
mann and  Jenkins  1SS8;  Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West 
Fork  White  river  at  Indianapolis,  Jordan  1877 ;  at  Gosport,  Eigen- 
mann ;  at  Spencer,  Jordan  1889  ;  Pipe  creek,  Madison  county,  Shan- 
non 1887 ;  East  Fork  White  river  and  Salt  creek,  near  Bedford,  Gil- 
bert, 1884 ;  Flat  Rock  creek  at  Rushville ;  Flat  Rock  creek  and  Clifty 
creek,  Decatur  county.  Shannon  1887;  Blue  river  at  Knightstown,  I. 
U.  Coll. ;  Little  Salt  creek,  Franklin  county,  Evermann  and  Jenk- 
ins 1888;  Clear  creek  at  Bloomington,  I.  V.  Coll.;  Gresham's  creek 
at  New  Harmony,  Jordan  1889. 

L'Jiirilchfhys  atronasus  (MitcHill). 

Ivintner's  creek,  AVabash  county,  Ulrey  ;  Little  Weasaw  creek  near  Den- 
ver, Cunningham  ;  Honey  creek,  Evermann  and  Jenkins  1888  ;  West 
Fork  White  river  at  Indianapolis,  Jordan  1877  as  ohdims:  Bean  Blos- 
som creek,  Eigenmann  and  Fordice  1885;  East  Fork  near  Bedford, 
Gilbert  1884 ;  Clifty  and  Flat  Rock  creeks,  Decatur  county.  Flat  Rock 
creek  at  Rushville,  Shannon  1887;  Little  Salt  creek.  Franklin  county, 
Evermann  and  Jenkins  1888;  Clear  creek,  Bloomington,  I,  V.  (;oll. ; 
Kankakee  river,  Jordan  1877. 

IliiJinpsis  dissimilia  (Kirtland). 
Wabash  at  Delphi,  Evermann  and  Jenkins  LSSs  ;  at  Vincennes  and  New 
Harmony,  Jordan  1889 ;   Tippecanoe  river,  Evermann  and  Jenkins 
1888;  West  Fork  White  river,  at  Indianapolis,  Jordan  1877:   at  Gos- 
port, Eigenmann  ;  at  Spencer,  Jordan  1889. 
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Hi/bopsi.'i  (dithlojis  (Rafinesque). 

VVabash  at  Delphi,  Evermann  and  Jenkins  IS.ss  ;  Kentner's  creek,  Wa- 
bash countj',  I'lrey ;  Eel  river  at  Logansport,  Jordan  lsS9 ;  lower 
course  of  Eel  river  and  tributaries  ;  Cedar  and  Shriner  lakes,  Kirsch 
1894  ;  Tippecanoe  river  and  Deer  and  Wild  Cat  creeks,  Evermann  and 
Jenkins  l>iS8  ;  West  Fork  White  river  at  Indiapolis,  Jordan  1877  ;  at 
Gosport,  Eigenmann ;  Pipe  creek,  Madison  county.  Shannon  1887 ; 
Bean  Bloissom  creek,  P^igenmann  and  Fordice  1SS5 ;  East  Fork  and 
Salt  creek  near  Bedford,  Gilbert  1884 ;  Flat  Rock,  Decatur  county. 
Shannon  ;  Trail  creek,  La  Porte  county,  Ridgley. 

Ifi/hopxis  i^lorerianiix  (Kirtland). 

Wabash  at  Mncennes,  New  Harmony  and  Mackey's  Ferry,  Jordan  lsS9  '■> 
Eel  river  at  Logansport,  Kirsch  1894;  West  Fork  White  river  at  Gos- 
port, Eigenmann;  at  Spencer;  Big  Creek  Posey  county,  Jordan  1889. 

Hi/liopsis  luatauija  Jordan  and  P'vermann. 
Wabash  at  Terre  Haute,  Jenkins  188<) ;  Eel  river  at  Logansport,  Kirsch 
1894;  Tippecanoe  river,  Jordan  18s9. 

Ilybopsis  kentitckiensis  (Rafinesque).  Horny  Head,  River  Chub,  Jerker. 
White  Water  river  at  Brookville,  Evermann  188(>;  Wabash  river  at  Del- 
phi, Evermann  and  Jenkins  1888;  Kentner's  creek,  Wabash  county, 
Ulrey  ;  Blue  river  at  Columbia  City  and  Eel  river  at  Logansport,  Jordan 
1889 ;  whole  of  Eel  river,  Kirsch  1S94  ;  Lake  Manitou,  Eigenmann  and 
Norman;  Tippecanoe  river,  Jordan  1.S77  as  JS\  hrijintotnx:  Tippecanoe 
river,  l>eer  creeks,  Wild  Cat  and  Honey  creeks,  Evermann  and  Jenkins 
1888  ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877  as  N.  higut- 
tatiis;  at  Spencer,  Jordan  1889;  Pipe  creek  Madison  county,  Shannon 
1887  ;  Bean  Blossom,  Eigenmann  and  Fordice  1885 ;  Eel  river  at  Catar- 
act, Owen  county,  Jordan  1 889;  East  Fork  White  river  near  Bedford,  Gil- 
bert 1884  as  X  bignttaliis  ;  Flat  Rock  at  Rushville,  Flat  Rock  creek  and 
Clifty  creek  Decatur  county,  Shannon  1887;  Maumee  river ;  Kankakee 
river,  Jordan  1877  as  N.  hlguttaiiis :  Yellow  river  at  Plymouth,  Jordan 
1889 ;  St.  Joseph's  river  at  Mishawaka,  Jordan  1S8!I  and  1877  as  N.  bigut- 
tafus :  Lake  Michigan  at  Michigan  City,  Bates  1886 ;  Clear  and  Pine 
lakes,  Jordan  1877  as  N.  biguttatux. 

J[i/hop!<i--<  hf/oslo)i)us  Gilbert. 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888  ;  at  Vincennes  and  New 
Harmony,  Jordan  Ls89;  Eel  river  at  Logansport,  Kirsch  1894;  West 


Fork  White  river  at  Gosport,  Eigenmann  ;  East  Fork  White  river  near 
Bedford,  Gilbert  1884. 

Seiiiotihis  atromacxlatu.^  (Mitchill).  Horned  Dace,  Creek  Chub. 
Laughery  creek  near  ]Milton,  Ohio  county,  and  Fourteen  Mile  creek,  Clark 
county,  Jenkins  1888 ;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ; 
at  Terre  Haute,  Jenkins  1886 ;  Kentner'sc  reek,  Wabash  county,  Ulrey, 
Eel  river  and  its  tributaries,  Kirsch  1894;  Tippecanoe  river,  Jordan 
1877  as  S.  corporalh ;  Deer  creeks  and  Honey  creek,  Evermann  and 
Jenkins  1888;  Lake  IMaxinkuekee,  Jenkins  1888;  Raccoon  creek  at 
Mecca,  I.  U.  Coll.;  West  Fork  AVhite  river  at  Indianapolis,  Jordan  1877 
as  S.  corporalis ;  Bean  Blossom  creek,  Eigenmann  and  Fordice  1885 ;  Eel 
river  at  Cataract,  Owen  county,  Jordan  1889;  East  Fork  White  river 
near  Bedford,  Gilbert  1884  ;  Flat  Rock  creek  Rushville  and  Clifty  creek 
Decatur  county,  Shannon  1887;  Blue  river  at  Knightstown,  I.  U,  Coll.; 
Little  Salt  creek  Franklin  county,  Evermann  and  Jenkins  1888;  Clear 
creek  at  Bloomington,  I.  U.  Coll.;  Gresham's  creek  at  New  Harmony. 
Jordan  1889;  Maumee,  Jordan  1877  as  corpora li s ;  Kankakee  river,  Jor- 
dan 1877  as  -S'.  corporalh;  St.  Joseph's,  Jordan  1877  as  S.  corporallx;  St. 
Joseph's  river  at  Mishawaka,  Jordan  1889 ;  Trail  creek,  LaPorte  county, 
Ridgley. 

Fho.rinns  eJongaiux  Kirtland. 

l*enn.  to  Minn.     No  authentic  specimens  from  Indiana. 

Opaopirodus  emilhr  Hay. 
Wabash  at  New  Harmony  and  Mackey's  Ferry  and  Big  Creek  and  Cy- 
press swamp,  Posey  county,  Jordan  1.S89. 

Xotcmvjonux  chrt/sokvcux  (Mitchill.) 
White  Water  at  Brookville,  Evermann  1S8G  ;  Wabash  at  Terre  Haute, 
.Fenkins  188(1;  at  New  Harmony  and  Mackey's  Ferry,  Jordan  1889; 
Lower  Wabash,  Jordan  1877  as  N.  americamis ;  Hellem's  creek,  Wabash 
county,  Ulrey  ;  Blue  river.  Blue  lake ;  Eel  river.  Blue  Babe  and  Mud 
creeks,  Kirsch  1894;  Tippecanoe  river,  Jordan  1877  as  N.  americamis; 
Deer  creek,  Evermann  and  Jenkins  1888 ;  Raccoon  creek  at  Mecca,  I. 
V.  Coll. ;  West  Fork  White  river  at  Indianapolis,  Jordan  1877  as  N. 
americanus ;  Pipe  creek,  Decatur  county,  Shannon  1887;  East  Fork 
White  River,  near  Bedford,  Gilbert  1884 ;  Flat  Rock  creek  at  Rush- 
ville, Shannon  1887 ;  Gresham's  and  Big  creeks,  Posey  county,  Jor- 
dan  1889;  Maumee,  Jordan   1877  as  X.  americanua ;  Kankakee  river, 
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Jordan  1S77  as  N.  aniericanm ;    at  Riverside,  Bates  ISSd;   Clear  and 
Pine  lakes,  La  Porte  county,  Jordan  as  N.  americanux. 

Order  Isospondyli  (The  Salmon  Herring  &c.). 
Family  Hiodontidn  (The  Moon-eyes). 
Iliodon  alosoidcs  (Rafineeque). 
Wabash  at  Terre  Haute,  Jenkins  1886;  at  New  Harmony,  Jordan  1889; 
West  Fork  White  river  at  Gosport,  Eigenmann. 
Iliodon  tergisiix  Le  Sueur.     Moon-eye,  Silver  Bass,  Toothed  Herring. 
Tippecanoe  river,  Evermann   1888;   Switz  City  swamp,  Greene  county, 
Gilbert  1884. 

Family  Chipeidir  (The  Herrings). 
■C'Jupea  chrysocJUoris  Raflnesque.    Skip- jack. 

Big  Pigeon  creek  at  Evansville,  Jordan  1889  ;   Wabash  at  Delphi,  Ever- 
mann and  Jenkins  1888;  at  Mackey's  Ferry,  Jordan  1889. 
Dorosoma  cepedianvm  (Le  Sueur).     Gizzard  Shad,  Hickory  Shad,  Mud  Shad, 
White-eyed  Shad,  Hairy-back. 
Laughery  creek  near  Milton,  Ohio  county,  Jenkins  1888,  and  Fourteen 
Mile  creek,  Clark  county  ;  Blue  river  Wyandotte  Cave,  I.  U.  Coll.;  Big 
Pigeon  creek  at  Evansville,  Jordan  1889  ;  Wabash  at  Delphi,  Evermann 
and  Jenkins  1888 ;  at  Terre  Haute,  Jenkins  1886  ;  at  New  Harmony  and 
Mackey's  Ferry,  Jordan  1889  ;  Lower  Wabash,  Jordan  1877  ;  Eel  river 
at  Logansport,  Kirsch  1894  ;  Wes^t  Fork  White  river  at  Gosport,  Eigen- 
mann ;  Patoka  river,  Gibson  county,  Jordan,  1889. 

Family  Salmomdiv  (The  White  Fishes  and  Trout). 
'Coreyonm  quadrilateraUs  Richardson.     Round-fish,  Pilot-fish,  Shad-waiter, 
Menomonee  White-fish. 
Lake  Michigan,  Jordan  and  Evermann  1887. 
Coregonus  dupeifornm  (]MitchiH).     Common  White-fish. 

Lake  Michigan,  Jordan  and  Evermann  1887. 
Cori'gonns  lahradorims  Richardson.     Sault  White-fish,  Musquaw  river  White 
fish,  "Whiting." 
Lake  Michigan,  Jordan  and  Evermann  1887. 
Coregonus  hoiji  (Gill).     Lake  Moon-eye,  Cisco  of  Lake  Michigan. 

Lake  Michigan,  Jordan  and  Evermann  1887, 
Coregoniix  arhdi  Le  Sueur.    Lake  Herring,  Cisco  Michigan  Herring. 

Lake  Michigan,  Jordan  and  Evermann  18s7. 
Coregonus  artedi  sisco  Jordan. 
Shriner  and  Cedar  lakes,  Whitley  county,  Kirsch  1894  ;  Eagle  lake,  Kob- 
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ciusko  county,  and  Lake    Maxinkuckee,  Jordan   1877;    Tippecanoe 
river,  Jordan  1877  ;  Crooked  and  Big  lake,  Kirsch  1894. 
SaJvcJhiKs  namaycvsh.   (Walbaum).     Great  Lake    Trout,  Mackinaw  Trout. 
Salmon  Trout.    Longe,  Togue. 
Lake  ]Michigan,  Jordan  and  Evermann  1887. 

Family  Percopsidn  (The  Trout  Perches). 
Fercop.^ls  guttolns  Agassiz.     Trout  Perch. 
( )hio  river ;  Lake  Michigan. 

Order  Haplojii  (The  Pike-like  Fishes). 

Family  Amhlyopxidn  (The  Cave  Fishes). 

Aniblyop^ix  ftpeJui's  (De  Kay).    Blind  Fish  of  the  Mammoth  Cave,  Indiana. 

Jordan. 
Typhllchthys  xuhterramux  (Girard). 
Corydon,  I.  V.  Coll. 

Family  ('iiprinodontidn  (The  Killi-fishes). 
Fnnduhis  diaphamtx  menona  (Jordan  and  Copeland). 
Lake  Maxinkuckee,  Jenkins   1888 ;    Clear  and  Pine  lakes.   La    Porte 
county,  and  St.  Joseph's  river,  Jordan  1877. 
Zygonectfx  notaitis  (Rafinesque).    Top  Minnow. 
Fourteen-mile  creek,  Clark  county,  Jenkins  1888;  Big  Pigeon  creek  at 
Evansville,  Jordan  1889  ;  Cypress  swamp,  Posey  county,  Jordan  1889  ; 
Wabash,  at  Terre  Haute,  Jenkins  188(5 ;  at  Vincennes,  New  Harmony 
and  Mackey's  Ferry,  Jordan  1889  ;  Lower  Wabash,  Jordan  1877  ;    Eel 
river  and  its  tributary  streams.  Blue,  Shriner,  Cedar  lakes  ;  Loon,  Big 
lakes,  Kirsch  1894  ;  Wild  Cat  and  Deer  creeks,  Evermann  and  Jenkins 
1888 ;  Raccoon  creek  at  Mecca,  I.  V.  Coll. ;    West  Fork  White  river  at 
Indianapolis,  Jordan  1877  ;  Clifty  creek,  Decatur  county,  Shannon,  1887; 
Clear  creek,  Monroe  county,  I.  V.  Coll. ;  Patoka  river,  Gibson  county, 
Black  river,  Gresham's  creek  and  Big  creek,  Posey  county,  Jordan 
1889;     Maumee  river,  Jordan   1877;    Kankakee  river   at    Riverside, 
Bates  188(3 ;  St.  Joseph's  river,  Jordan  1877. 
Zijgoncctes  dhpar  Agassiz. 
Cypress  swamp,  Posey  county,  Jordan  1889;  Wabash  at  Vincennes  and 
]\Iackey's  Ferry,  Jordan  1889;   Lake  Manitou,  Eigenmann  and  Nor- 
man ;  Tippecanoe  river,  Jordan  1877  ;  Lake  Maxinkuckee,  Jordan  1889  ; 
Switz  City  swamp,  Greene  county,  Gilbert  1884;  St.  Joseph's  river, 
Jordan  1877. 


(ktml'iisia  i,a[r<i>:lis  (Baird  and  Girard).     Top  Minnow. 

Mackey's  Ferry,  Black  river  and  Gresham's  creek,  Posey  county,  Jordan 
1SS9. 

Family  Uuilindr     (The  Mud-minnows). 
Umbra  Umi  (Kirkland).    Mud-minow,  Dog-fish. 

Wabash  at  Terre  Haute,  Jenkins  1SS6;  Blue  river  at  Columbia  City, 
Jordan  1S89;  Eel  river,  upper  course.  Thorn  and  Blue  Babe  creeks, 
Kirsch  1894 ;  Lake  Manitou,  Eigenmann  and  Norman  ;  Tippecanoe 
river,  Jordan  1S77 ;  Little  and  Big  Deer  creeks  an<l  Honey  creek, 
Evermann  1SS8  ;  Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West  Fork  White 
river  at  Indianapolis,  Jordan  1877;  Salt  creek  near  Bedford,  Gilbert 
1S84;  Maumee,  Jordan  1877;  Kankakee  at  Riverside,  Bates  1886 ;  St. 
Joseph's  river,  Jordan  1877 ;  Clear  and  Pine  lakes,  LaPorte  county, 
•Tordan  1877. 

Family  Liiciid;i  (The  Pikes). 
Lucius  rrnitkulai'is  ( Le  Sueur).    Little  Pickerel. 

Ohio  river  ;  Wabash  at  New  Harmony,  Le  Sueur ;  AVabash  valley,  Cuv. 
and  Val.  1846;  Lower  Wabash,  Jordan  1877as  E.  salmoneus;  Wabash  at 
Terre  Haute,  Jenkins  1886 ;  Blue  river  at  Columbia  City,  Jordan  1889  ; 
Eel  river  and  all  its  tributary  streams  and  lakes,  Kirsch  1894  ;  Tippe- 
canoe river,  Jordan  1877  as  E.  salmoneus  ;  Lake  Maxinkuckee  and  Loon 
and  Big  lakes,  Kirsch  1894;  Lake  Manitou,  Eigenmann  and  Norman  ; 
Deer  creeks  and  Wild  Cat  creek,  Evermann  and  Jenkins  1888 ;  Rac- 
coon creek  Mecca  at  I.  U.  Coll.;  West  Fork  Whiteriver  at  Indianapolis, 
Jordan  1877  as  E.  so'moneus;  Pipe  creek,  Madison  county.  Shannon 
1887  ;  Bean  Blossom,  Eigenmann  and  Fordice  1885  ;  Eel  river  at  Cata- 
ract, Owen  county,  Jordan  18S9;  Switz  Cityswamp,  Greene  county, 
Gilbert  1 884  ;  East  Fork  White  river  at  Bedford,  and  Salt  creek,  Gilbert 
1884;  Maumee  river,  Jordan  1877  as  E.  salmoneus;  Kankakee  at  River- 
side, Bates  1S86;  Yellow  river  at  Plymouth,  Jordan  1889;  St.  Joseph's 
river,  Jordan  1877  as  E.  saJmoneus ;  Trail  creek.  La  Porte  county, 
Ridgley ;  Clear  and  Pine  lakes.  La  Porte  county,  Jordan  1877  as  E.  sa/- 
moneus. 
Lucius  lucius  (L).    Pike,  Northern  Pickerel. 

Wabash  at  New  Harmony,  Le  Sueur  as  Eser  deprandus  .•  Eel  river,  Stoney 
Creek,  Kirsch  1894 ;  Paw  Paw  creek,  Wabash  county,  Ulrey ;  St.  Jo- 
seph's river,  Jordan  1877. 


Lucius  m(mj'iinong>j  (Mitchill).     Muskallunge,  Maskinongy. 
Ohio  river,  Meek  and  Xewland,  1885 ;  Lake  Michigan,  Jordan  1877;  Eng- 
lish lake. 

Order  Apodes  (The  Eels). 
Family  jHfif»/Wrf.-r  (The  True  Eels.) 
AnguUhi  angnilla  rosirata  Le  Sueur.     Eel. 
White  "Water  river  at  Brookville,  Evermann  18S(i:  Wabash  at  Delphi, 
Evermann  1S8S;  at  Terre  Haute,  Jenkins  188t>;  Eel  river  at  Collamer 
as  A.  dirjfsypa,  Kirsch  18!i4;    Wild  Cat  and  Deer  creeks,  Evermann 
1888  ;  Flat  Eock  and  Sand  creeks,  Decatur  county,  Shannon  1887. 
Order  Hemihraxchii  (The  Half-gilled  Fishes). 
Family  GaMerosteida  <;The  Sticklebacks). 
I'ligoxtevs  pungiflii--<  (L.)     Nine-spined  Stickleback. 

Lake  Michigan. 
Encalia  incovxtanx  (Kirtland).     Brook  Stickleback. 

Kentner's  creek,  Wabash  county,  Tlrey,  Ponds  tributary  to  Flat  Rock 
and  Clifty  creeks  Decatur  county,  Shannon  1SS7. 
Order  Percesoces. 
Family  Aiherlnvlu-  (The  Silversides). 
JjihidexthexsieciiJiis  Cope.    Brook  Silverside. 
Wabash  river  at  1  )elphi,  Evermann  and  Jenkins  ls8s;  at  Terre  Haute, 
Jenkins  1886;  Lower  Wabash,  Jordan  1877;  at  New  Harmony  and 
Mackey's  Ferry  Posey  county,  Jordan  1889 ;  Eel  river  and  all  tributaries, 
Kirsch  1894;  at  Logansport,  Jordan  1889;  Tippecanoe  river,  Jordan 
1877  ;  Lake  Maxinkuckee,  Jenkins  1SS8 ;  Loon  lake,  Kirsch  1894 ,  Lake 
Manitou,  Eigenmann  and  Norman;  Deer  creeks  and  W^ild  Cat  creek, 
Evermann  and  Jenkins  18MS;  West  Fork  White  river  at  Indianapolis, 
Jordan  1877  ;  at  Gosport,  Eigenmann  ;  Bean  Blossom,  Eigenmann  and 
Fordice  1885;  East  Fork  and  Salt  creek  near  Bedford,  Gilbert  1884; 
Flat  Rock  creek  Decatur  county.  Shannon  1887  ;  Patoka  river,  Gibson 
county,  Jordan  18811;  ^laumee  river,  Jordan  ]S77:  Clear  and  Pine  lakes, 
La  Porte  county,  Jordan  1877. 

Order  A(  anthopteei  (The  Spiny-rayed  Fishes). 
Family  AphredoOeridiv  (The  Pirate  Perches). 
AjiJn-edoderiix  sayanns  (Gilliams).     Pirate  Perch. 

Wabash  river  at  New  Harmony,  Blue  river  at  Columbia  City,  Jordan  1889; 
Tapper  course  of  Eel  river,  Thorn  creek,  Kirsch  1894;  Raccoon  creek, 
at  Mecca,  I.  V.  Coll.;  Pipe  creek,  Decatur  county,  Shannon  1887;  Bean 
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Blossom,  Eigenmann  and  Fordice  1SS5 ;  Salt  creek  near  Bedford,  Gil- 
bert 1884 ;  Big  Creek,  Posey  county,  Jordan  188!) ;  Maumee,  Jordan 
1877  as  A.  cookiann^;  Kankakee  river  at  Riverside,  Batts  ISSd;  Yellow 
river  at  Plymouth,  Jordan  188ii. 

Family  Centrarchidx  (The  Sun-fishes). 

CentrarchuH  macropterKA  (Lac^pede). 
North  Carolina  to  lUiaois.     No  authentic  specimens  from  Indiana. 

Pomoxis  Sfaroides  (Lac^pede).  Calico  Bass,  Grass  Bass,  Bar-fish,  Strawberry 
Bass. 
Fourteen-mile  creek,  Clark  county,  Jenkins  1888;  Cypress  swamp  at 
Mount  Vernon,  Posey  county,  Jordan  1889  ;  Wabash  at  Delphi,  Ever- 
mann  and  Jenkins  1888  ;  at  Terre  Haute,  Jenkins  1886  ;  at  Vincennes 
and  New  Harmony,  Jordan  1889  ;  Ef-l  river  basin  in  all  waters,  Kirech 
189-1;  Tippecanoe  river,  Jordan  1887,  sishexacanthiis ;  Lake  Manitou,  Eig- 
enmann and  Norman ;  Lake  Maxinkuckee,  Jordan  1889 ;  Crooked 
lake,  Kirech  1894;  West  Fork  White  river  at  Indianapolis,  Jordan 
1877,  as  hexacarithus ;  at  Gosport,  Eigenmann;  Bean  Blossom,  Eig- 
enmann and  Fordic-  1885  ;  Switz  City  swamp,  Greene  county,  Gilbert 
1884  ;  Clifty  creek,  Decatur  county,  Shannon  1887  ;  Patoka  river,  Gib- 
son County,  Jordan  1889. 

Pomoxis  annularis  Rafinetque.  Crappie,  Bachelor,  New  Light,  Campbellite, 
Sac-a-lai. 
Falls  of  the  Ohio,  Rafinesque  1818;  White  Water  at  Brookville,  Ever- 
mann  1886;  Fourteen  Mile  creek,  Clark  county,  Jenkins  1888;  Big 
Pigeon  at  Evansville,  Jordan,  1889;  Wabash  at  Terre  Haute,  Jenkins 
1886;  at  New  Harmfmy  and  Mackey's  Ferry,  Jordan  1889;  Lower  Wa- 
bash, Jordan  1877 ;  Eel  river.  Blue  river,  Meredith  creek,  Kirsch,  1894 ; 
Wt-Bt  Fork  White  river  at  Indianapolis,  Jordan  1877 ;  at  Gosport, 
Eig.  nmann  ;  Beau  Blossom,  Eigenmann  and  Fordice  1885;  Salt  creek, 
B  dford,  Gilbert  1884 

Arubloplites  rupestris  (Rafintsque).     Rock  Bass,  Red  Eye,  Goggle  Eye. 

White  Water  nver  at  Brookville,  Evermann  1886;  Fourteen  Mile  creek, 
Clarke  county,  Jenkins  1888;  Wabash  at  Delphi,  Evermann  and  Jenkins 
1888;  at  Terre  Haute,  Jenkins  1886;  Lower  Wabash,  Jor.ian  1877; 
Blu-^  river  at  Columbia  City,  Jordan  1889;  Eel  river  and  tributary 
streams,  Kirsch  1894;  E-il  river  at  Logansport,  Jordan  1889;  Tippe- 
canoe river,  Jordan  1877;  Tippecanoe  river,  Evermann  and  Jenkins 
1888;  Wild  Cat  and  Deer  creeks;  Lake  Maxinkuckee,  Jenkins  1888; 
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West  Fork  White  river  at  Indianapolis,  Jordan  1877  ;  Pipe  creek,  Mad- 
ison county,  Shannon  1887  ;  Bean  Blossom,  Eigenmann  and  Fordice 
1885  ;  East  Fork  White  river  at  Bedford  and  Salt  creek,  Gilbert  1884  ; 
Flat  Eock  at  Rushville ;  Flat  Kock  and  Clifty  creeks,  Madison  county. 
Shannon  1887;  Yellow  river  at  Plymouth,  Jordan  1889;  St.  Joseph's, 
Jordan,  1877 ;  at  Mishawaka,  Jordan  1889 ;  Trail  creek,  LaPorte  county, 
Eidgley. 

Chaembrytlus  gvlosus  (Cuv.  and  Yal.)  War  Mouth.  Red-eyed  Bream. 
Cypress  swamp,  Posey  county  and  Wabash  at  Vincennes,  New  Harmony 
and  Mackey's  Ferry,  Jordan  1889  ;  Lower  Wabash,  Jordan,  1877;  Eel 
river  and  tributaries;  Loon  and  Big  lakes,  Kirsch  1894;  West  Fork 
White  river  at  Indianapolis,  Jordan  1877  ;  Switz  City  swamp,  Greene 
county,  Gilbert  1884 ;  Yellow  river  at  Plymouth,  Jordan  1889 ;  Clear 
and  Pine  lakes,  LaPorte  county,  Jordan  1877 ;  Trail  Creek  and  LaPorte 
county,  Ridgley. 

Lepomis  cyanellus  (Rafinesque).  Green  Sun-fish. 
Ohio,  Rafinesque;  White  Water  at  Brookville,  Evermann  1886;  Laugh- 
ery  creek  near  Milton,  Ohio  county,  Jenkins  1888,  and  Fourteen  Mile 
creek,  Clark  county ;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ; 
at  Terre  Haute,  Jenkins  1886 ;  at  Vincennes,  Jordan  1889 ;  Eel  river 
and  all  its  large  tributary  streams  and  lakes,  Kirsch  1894 ;  Tippecanoe 
river.  Deer  creeks  and  Wild  Cat  Creek,  Evermann  and  Jenkins  1888 ; 
Lake  Maxinkuckee,  Jenkins  1888  ;  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877  ;  Pipe  creek,  Madison  county.  Shannon  1887  ;  Bean 
Blossom,  Eigenmann  and  Fordice  1885 ;  Eel  river  at  Cataract,  Owen 
county,  Jordan  1889 ;  East  Fork  White  river  and  Salt  creek  near  Bed- 
ford, Gilbert  1884;  Flat  Rock  creek  at  Rushville,  and  Clifty  creek, 
Madison  county.  Shannon  1887  ;  Lost  river  at  Orangeville  ;  Clear  creek, 
Monroe  county,  I.  U.  Coll. ;  Gresham's  creek  at  New  Harmony,  Jordan 
1889;  Kankake.e  river,  Jordan  1877;  Clear  and  Pine  lakes,  LaPorte 
county,  Jordan  1877. 

Lepomis  macrochirus  Rafinesque. 
West  Fork  White  river  at  Indianapolis,  Jordan  1877. 

Lepomis  humilis  (Girard). 
Big  creek  at  New  Harmony,  Jordan  1889. 

Lepomis  pallidus  (Mitchill).    Blue  Sun-fish,  Copper-nosed  Bream,  Dollardee. 

Wabash  at  Terre  Haute,  Jenkins  1 886 ;  at  Vincennes,  New  Harmony  and 

Mackey's  Ferry,  Jordan  1889  ;  Lower  Wabash,  Jordan  1877  as  L.  incis- 
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<yr ;  Eel  river  and  all  its  tributaries,  Kirsch  1894;  Tippecanoe  river, 
Jordan  1877  as  L.  incmr ;  Lake  Manitou,  Eigenmann  and  Norman ; 
Lake  Maxinkuckee,  Jenkins  1888;  Loon,  Big  and  Crooked  lakes, 
Kirsch  1894  ;  West  Fork  White  river  at  Indianpolis,  Jordan  1877  as  L. 
incisor ;  at  Gosport,  Eigenmann ;  Switz  Citj^  Swamp,  Greene  county, 
Gilbert  1884;  Maumee,  Jordan  1877  as  L.  incisor;  St.  Joseph's,  Jor- 
dan 1877  as  L.  incisor ;  Clear  and  Pine  lakes,  LaPorte  county,  Jordan 
1877  as  L.  incisor.    Trail  creek,  LaPorte  county,  Ridgley. 

Lepomis  megalotis  (Rafinesque). 
Ohio  river,  Rafinesque;  White  Water  at  Brookville,  Evermann,  1886; 
Laughery  creek  near  Milton,  Ohio  county,  and  Fourteen  Mile  creek, 
Clark  county,  Jenkins,  1888 ;  Wabash  at  Delphi,  Evermann  and  Jenk- 
ins, 1888 ;  at  Terre  Haute,  Jenkins,  1886 ;  at  New  Harmony  and  Mack- 
ey's  Ferry,  Jordan,  1889;  Kentner's  creek,  Wabash  county,  Ulrey; 
Eel  river  and  its  tributary  streams,  Hull  lake,  Kirsch,  1894;  at  Lo- 
gansport,  Jordan,  1889;  Tippecanoe,  Deer  creeks  and  Wild  Cat  creek, 
Evermann  and  Jenkins,  1888 ;  Lake  Maxinkuckee,  Jenkins,  1888 ;  Loon 
lake,  Kirsch  1894 ;  West  Fork  White  river,  at  Indianapolis,  Jordan, 
1877,  as  L.  pelimtes;  at  Gosport,  Eigenmann;  Bean  Blossom,  Eigen- 
mann and  Fordice,  1885 ;  East  Fork  White  river  and  Salt  creek  near 
Bedford,  Gilbert,  1884 ;  Clif ty  creek,  Decatur  county,  Shannon,  1887 ; 
Clear  creek,  Monroe  county,  I.  IT.  Coll.;  Patoka  river,  Gibson  county, 
Jordan,  1889;  Kankakee  river,  Jordan,  1877,  as  L.  pellastes;  Yellow 
river,  at  Plymouth,  Jordan,  1889 ;  St.  Joseph's  at  Mishawaka,  Jordan 
1889. 

Lepomis  garmani  Forbes. 

Mackey's  Ferry,  Jordan  1889. 

Lepomis  euryorus  McKay. 
Cedar  and  Shriner  lakes  and  upper  Eel  river,  Whitley  county,  Kirsch 
1894. 

Lepomis  heros  (B.  and  G.)  McKay. 
Round  lake,  Whitley  county,  Kirsch  1894 ;  Lake  Manitou,  Eigenmann 
and  Norman. 

Lepomis  notatus  (Agass.)  McKay. 
Mackey's  Ferry,  Jordan  1889. 

Lepomis  gibbosus  (L).     Common  Sun-fish,   Bream,   Pond-fish,   Pumpkin- 
seed,  Sunny. 
Wabash  at  Terre  Haute,   Jenkins   1886;    Eel  river  at  South  Whitley, 
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Cedar,  Shriner,  Round,  Hull  and  Wilson  lakes,  Kirsch  1894 ;  Paw 
Paw  ere-  k,  Wabash  county,  Ulrey ;  Tippecanoe  river,  Jordan  1877 ; 
Loon  lake,  Kirsch  1894 ;  Lake  Manitou,  Eigenmann  and  Norman ; 
Lake  Maxinkuckee,  Jordan  1889;  Maumee,  Jordan  1877;  Kankakee, 
Jordan  1877;  at  Paver  side,  Bates  1886 ;  St.  Joseph's,  Jordan  1877;  at 
Mishawaka,  Jordan  1889 ;  Clt^ar  and  Pine  lakes,  Lapcrte  county,  Jor- 
dan 1877. 

Mkrnplerus  dolnmieu  (Lac^pede).     Small-mouthed  Black  Bass. 

White  Water  at  Brookville,  Ev^rmann  1886;  Laughery  creek,  near  Mil- 
ton, Ohio  county,  Jenkins  1888  ;  Fourteen  mile  creek,  Clark  county, 
Jenkins  1888 ;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ;  at 
Terre  Haute,  Jenkins  1886;  Low»-r  Wabash,  Jordan  1877,  as  floridanus^; 
Eel  river  at  L  gansport,Jordan  1889;  Eel  river  and  all  tributaries,  Kirsch 
1894;  Tippecanoeriver,  Jordan  1877,  at*  flondamis ;  Tippecanoe  river, 
Deer  creeks  and  Wild  Cat  cr.  ek,  Evermann  and  Jenkins  1888  ;  Lake 
Maxinkuckee,  Jenkins  1888  ;  West  Fork  White  river,  at  Indianapolis, 
Jordan  1877,  as  florid' inus ;  at  Gosport,  Eigenmann ;  Bean  Blossom, 
Eigenmann  and  Fordice  1885;  E-1  river,  at  Cataract,  Owen  county, 
Jordan  1889;  Flat  Rock  and  Clifty  creeks,  Decatur  county,  Shannon 
1887  ;  Blue  river,  at  Knightstown,  Clear  creek,  Monroe  county,  L  U. 
Coll.;  Maumee  river,  Jordan  1877,  as  floridanus ;  Kankakee  river, 
Jordan  1877,  as floridamis;  Yellow  river,  at  Plymf)Uth,  Jordan  1889  . 
St.  Joseph's  river,  Jordan  1877,  as  floridanus ;  at  Mishawaka,  Jordan 
1889;  Clear  and  Pine  lakes.  La  Porte  county,  Jordan  1877,  as  flori- 
danun. 

Micropterm  salmoides  (Lac^pede).  Large  mouthed  Black  Bass,  Green  Bass, 
Oswego  Bats,  Bayou  Bass. 
AVhite  Water  river,  at  Brookville,  Evermann  1886  ;  Fourteen-  mile  creek, 
Clark  county,  Jenkins  1888;  Big  Pigeon  creek  at  Evansville,  Jordan 
1889;  Wabash  at  Dephi,  Evermannand  Jenkins  1888;  at  Terre  Haute, 
Jenkins  1886;  at  Vincennee,  New  Harmony  and  Mackey's  Ferry, 
Jordan  1889;  Lower  Wabash,  Jordan  1877;  Blue  river  at  Columbia 
City,  Jordan  1889 ;  Eel  river  and  large  tributaries,  and  all  the  lakes, 
Kirsch  1894  ;  Tippecanoe  river,  Jordan  1877  ;  Tippecanoe  river.  Deer 
creeks  and  Wild  Cat  creek,  Evermann  and  Jenkins  1888  ;  Lake  Mani- 
tou, Eigenmann  and  Norman ;  Lake  Maxinkuckee,  Jenkins  1888  ;  Loon, 
Big  and  Crooked  lakes,  Kirsch  1894;  West  Fork  White  river  at  In- 
dianapolis, Jordan  1877;  at  Gosport,  Eigenmann;  Switz  City  swamp. 
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Greene  county,  Gilbert  1884;  East  Fork  White  river  and  Salt  creek, 
near  Bedford,  Gilbert  1884;  Patoka  river,  Gibson  county,  and  Black 
river,  Posey  county,  Jordan  1889  ;  Yellow  river  at  Plymouth,  Jordan 
1889  ;  St.  Joseph's  river,  Jordan  1877  ;  Trail  creek.  La  Porte  county, 
Ridgley. 

Family  Percidx  (The  Perches). 

Etheostoma  pi-lhicid>im  Baird.     Sand  Darter. 

Wabash  at  Delphi,  Evermann  and  Ji  nkins  1888;  at  Terre  Hau^e,  Jen- 
kins 1886;  at  New  Harmony  and  Mackey's  Ferry,  Jordan  1889;  Eel 
river  from  Collamer  to  Logansport,  Kirpch  1894;  at  IiOjjanspO't,  Jordan 
1889;  Tippecanoe  river,  Wild  Cat  and  Deer  creeks,  Evermann  and 
Jenkins  1888  ;  Raccoon  creek  at  Mecca,  I.  U.  Coll ;  West  Fork  White 
River  at  Indianapolis,  Jordan  1877;  at  Gosport,  Eigenmann ;  Bean 
Blossom,  Eigenmann  and  Fordice  1885;  East  Fork  near  Bedford,  Gil- 
bert 1884. 

Etheostoma  asprellus  (Jordan). 
Rising  Sun,  Ohio  county,  Jenkins  1888;   Wabash  at  Vincennes  and  New 
Harmony,  Jordan  1889. 

Etheostoma  nigrum  Rafineeque,  "Johnny." 
White  Water  river  at  Brookville,  Evermann  1886;  Laughery  creek  near 
Milton,  Ohio  county,  and  Fourteen  Mile  Creek,  Clark  county,  Jenkins 
1888 ;  Wabash  river  at  Delphi,  Evermann  and  Jenkins  1888 ;  at  Terre 
Haute,  Jenkins  1886;  at  Vincennes,  New  Harmony  and  Mackey's 
Ferry,  Jordan  1889;  Kentner's  creek,  Wabash  county,  XJIrey ;  Blue 
river  at  Columbia  City,  Jordan  1889 ;  Eel  river  at  Logansport  and 
tributary  streams.  Cedar  and  Round  lakes,  Kirsch  1894;  Tippecanoe 
river.  Wild  Cat  and  Honey  creeks  and  Deer  creeks,  Evermann  and 
Jenkins  1888 ;  Lake  Maxinkuckee,  Jenkins  1888 ;  Raccoon  cr»  ek  at 
Mecca,  Parke  county,  I.  U.  Coll.;  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877  as  Boleostoma  maculatum  ;  at  Gosport,  Eigenmann ; 
at  Spencer,  Jordan  1889;  Bean  Blossom  creek,  Eigenmann  and  For- 
dice 1885 ;  East  Fork  White  river  and  Salt  creek  near  Bedford,  Gil- 
bert 1884  as  B.  maculatum;  Flat  Rock  and  Clifty  creeks,  Decatur 
county.  Shannon  1887  ;  Blue  river  at  Knightstown;  Lost  river  at  Orange- 
ville;  Clear  creek,  Monroe  county,  LIT.  Coll.;  Patoka  river  Gibson 
county,  Black  river,  Gresham's  and  Big  creeks,  Posey  county,  Jordan 
1889;  Kankakee  river  at  Riverside,  Bates  1886;  Yellow  river  at  Ply- 
mouth, Jordan  1889;  St.  Joseph's  at  Mishawaka,  Jordan  1889;  Trail 
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creek,  LaPorte  county,  Ridgley. 

EthhMoma  chloromma  (Hay). 
Cypress  swamp,  Posey  county,  Wabash  at  New  Harmony  and  Mackey's 
Ferry  and  Big  creek,  Posey  county,  Jordan  1889. 

Etheostoma  blennioides  Rafinesque.  Green-sided  Darter. 
AVhite  Water  river  at  Brookville,  Evermann  1886 ;  Laughery  creek  near 
Milton,  Ohio  county,  and  Fourteen  Mile  creek,  Clark  county,  Jenkins 
1888 ;  Wabash  river  at  Delphi,  Evermann  and  Jenkins  1888 ;  at  Terre 
Haute,  Jenkins  1886 ;  Lower  Wabash,  Jordan  1877  ;  Blue  river  at  Colum- 
bia City,  Jordan  1889;  Eel  river  at  Logansport,  Jordan  1889;  Eel  river  and 
its  tributary  streams,  Kirsch  1894;  Lake  Manitou,  Eigenmann  and 
Norman ;  Tippecanoe  river,  Deer  creeks.  Wild  Cat  creek,  Evermann 
and  Jenkins  1888 ;  Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West  Fork 
White  river  at  Indianapolis,  Jordan  1877;  at  Spencer,  Jordan  1889; 
Bean  Blossom,  Eigenmann  and  Fordice  1885 ;  East  Fork  White  river 
and  Salt  creek  near  Bedford,  Gilbert  1884 ;  Flat  Rock  and  Clifty  creeks, 
Decatur  county,  Shannon  1887  ;  Blue  river  at  Knightstown,  I.  U. 
Coll. 

Etheostoma  coplandi  (Jordan). 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ;  at  Terre  Haute,  Jenk- 
ins 1886 ;  at  Vincennes  and  New  Harmony,  Jordan  1889 ;  West  Fork 
White  river  at  Indianapolis,  Jordan  1877  ;  at  Gosport,  Eigenmann, 

Ethmstorna  Imtrio  Jordan  and  Gilbert. 
Patoka  river,  Gibson  county,  Jordan  1889. 

Etheostoma  shumardi  (Girard). 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ;  at  Terre  Haute,  Jenkins 
1886 ;  at  Hutsonville,  111.,  Vincennes  and  New  Harmony,  Jordan,  1889 ; 
Lower  Wabash,  Jordan  1877;  West  Fork  White  river  at  Indianapolis, 
Jordan  1877. 

Etheostona  uranidea  (Jordan  and  Gilbert). 
Wabash  at  Vincennes  and  New  Harmony,  Jordan  1889. 

Etheostoma  caprodes  Rafinesque.  Log  Perch,  Hog-fish,  Crawl-a-bottom. 
White  Water  river  at  Brookville,  Evermann  1886 ;  Fourteen  Mile  creek 
Clark  county,  Jenkins  1888 ;  Wabash  river  at  Delphi,  Evermann  and 
Jenkins  1888 ;  at  Terre  Haute,  Jenkins  1886  ;  at  Vincennes,  New  Har- 
mony and  Mackey's  Ferry,  Jordan  1889  ;  Lower  Wabash,  Jordan  1877  ; 
Lower  course  of  Eel  river.  Pawpaw  creek,  Flowers,  Twelve  Mile  creeks, 
Kirsch  1894;  Eel'at  Logansport,  Jordan  1889;  Tippecanoe  river.  Wild 
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Cat  and  Deer  creeks,  Evermann  and  Jenkins  1888  ;  Loon  lake,  Kirsch 
1894 ;  Raccoon  creek  at  Mecca,  I.  U.  Coll., West  Fork  White  river  at  In- 
dianapolis, Jordan  1877 ;  at  Gosport,  Eigenmann  ;  at  Spencer,  Jordan 
1889;  Bean  Blossom,  Eigenmann  and  Fordice  1885;  Clifty  and  Flat 
Rock  creeks,  Decatur  county,  and  Flat  Rock  river  at  Rushville,  Shan- 
non 1887  ;  Salt  creek  near  Bedford,  Gilbert  1884  ;  Patoka  river,  Gibson 
county,  and  Big  creek  Posey  county,  Jordan  1889 ;  St.  Joseph's  river, 
Jordan  1877. 

Etheosioma  macrocephalum  Cope. 

Oliio  valley.     No  authentic  specimens  from  Indiana. 

Etheostoma  ouachiUc  (Jordan  and  Gilbert). 
Patoka  river,  Gibson  county,  Jordan  1889. 

Etheosioma  aspro  (Cope  and  Jordan). 
White  Water  river  at  Brookville,  Evermann  1886;  Wabash  at  Delphi, 
Evermann  and  Jenkins,  1888  ;  at  Terre  Haute,  Jenkins  1886 ;  at  New 
Harmony,  Jordan  1889 ;  Blue  river  at  Columbia  City,  Jordan  1889 ; 
Eel  river  at  Logansport,  Jordan  1889 ;  Eel  river  and  all  its  tributary 
streams,  Kirsch  1894;  Tippecanoe  river.  Deer  creeks  and  Wild  Cat 
creek,  Evermann  and  Jenkins  1888  ;  Raccoon  creek  at  Mecca,  I.  U.  Coll. ; 
West  Fork  White  river  at  Indianapolis,  Jordan  1877  ;  Bean  Blossom, 
Eigenmann  and  Fordice  1885  ;  East  Fork  White  river  and  Salt  creek 
near  Bedford,  Gilbert  1884  ;  Flat  Rock  and  Sand  creeks,  Decatur  county. 
Shannon  1887;  Big  creek,  Posey  county,  Jordan,  1889;  Kankakee  at 
Riverside,  Bates  1886;  Yellow  river  at  Plymouth,  Jordan  1889;  St. 
Joseph's  at  Mishawaka,  Jordan  1889. 

Etheosioma  phoxocephahim  Nelson. 
Blue  river  at  Wyandotte  Cave,  I.  U.  Coll.;  Wabash  river  at  Delphi, 
Evermann  and  Jenkins  1888 ;  at  Terre  Haute,  Evermann  1888 ;  at  Vin- 
cennes  and  New  Harmony,  Joi'danl8S9;  Lower  Wabash,  Jordan  1877  ; 
Eel  river  at  Logansport,  Jordan  1889;  West  Fork  White  river  at  Gos- 
port, Eigenmann  ;  at  Spencer,  Jordan  1889 ;  Bean  Blossom,  Eigenmann 
and  Fordice  1885 ;  East  Fork  and  Salt  creek  near  Bedford,  Gilbert 
1884  ;  Patoka  river,  Gibson  county  and  Big  creek,  Posey  county,  Jor- 
dan 1889. 

Etheostama  scierum  (Swain). 
Wabash  at  Vincennes  and  New  Harmony,  Jordan,  1889;  Tippecanoe 
river,  Jenkins  1888  ;  West  Fork  White  river  at  Gosport,  Eigenmann  ; 
at  Spencer,  Jordan  1889;  Bean  Blossom,  Monroe  county,  Swain ;  Salt 
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creek  near  Bedford,  Gilbert  18.S4  ;  Patoka  river,  Gibson  county,  Jordan 
1889. 
Etheosttma  evides  (Jordan  and  CopeJand). 
Wabash  river  at  Delphi,  Evermann  and  Jenkins  1888  ;  at  Vincennes  and 
New  Harmony,  Jordan   1889;  Lower  Wabash,  Jordan  1877;  Eel  river 
at  Loganpport,  Jordan  1889;  Tippecanoe  river,  Evermanb  and  Jenkins 
1888;  West  Fork  White  river  at  Indianapolis,  Jordan  1877  ;  atGosport, 
Gilbert  land  Swain  ;  St.  Joseph's  river,  Jordan  1877. 
EtheosUima  varintum  Kirtland. 

White  Water  at  Brookville,  Jordan  1885,  Evermann  188G. 
Etheostuma  zonale  (Cope). 

White  Water  at  Brookville,  Evermann  1886;  Blue  river  at  Wyandotte 
Cave,  I.  I".  Coll.;  Yellow  river  at  Plymouth,  Jordan  1889. 
Ethfostoma  camurum  (Cope).     Blue-breasted  Darter. 

Eel  River,  between  South  Whitley  and  North  Manchester,  Kirsch,  1894; 
Tippecanoe  river,  Jenkins  1888  ;  West  Fork  White  river  at  Indianap- 
olis, Jordan  1877. 
Etheostoma  maculatum  Kirtland. 
Tippecaaoe  river,  Jordan  1877;  Deer  creek,  Jordan   1889;  West  Fork 
White  river  at  Indianapolis,  Jordan  1877;  Maumee  river  Jordan  1877; 
Kankakee  river,  Jordan  1877;  Yellow  river  at  Plymouth,  Jordan  1889; 
St.  Joseph's  river,  Jordan  1877. 
Etheostoma  flnbcllare  Rafinesque. 

White  Water  at  Brookville,  Evermann  1886;  Laughery  creek  near  Mil- 
ton, Ohio  county,  Jenkins  1888;  Big  Pigeon  creek  at  Evansville,  Jor- 
dan 1889;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre 
Haute,  Jenkins  1886;  Blue  river  at  Columbia  City,  Jordan  1889;  Eel 
river  between  South  Whitley  and  North  Manchester,  Kirsch  1894; 
Tippecanoe  river.  Wild  Cat  creek  and  Deer  creeks,  Evermann  and 
Jenkins  1888;  Raccoon  creek  at  Mecca,  I.  U.  Coll.;  West  Fork  White 
river  at  Indianapolis,  Jordan  1877;  Bean  Blossom,  Eigenmann  and 
Fordice  1885;  Eel  river  at  Cataract,  Owen  county,  Jordan  1889;  Salt 
creek  near  Bedford,  Gilbert  1884;  Flat  Rock  and  Clifty  creeks,  De- 
catur county,  Shannon  1887  ;  Clear  creek,  Monroe  county,  I.  U.  Coll. 
Etheostoma  squamiceps  Jor  ian. 

Gresham's  creek  and  Big  creek,  Posey  county,  Jordan  1889. 
Etheostoma  tipjjecanoe  Jordan  and  Evermann. 
Tippecanoe  river,  Jordan  1889. 
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Eth''ostoma  crrruleum  Storer.    Rainbow  Darter,  Soldier-fish. 

White  Water  river  at  Brookville,  Evermann  188(1 ;  Laughery  creek  near 
Milton,  Ohio  county,  and  Fourteen  Mile  creek,  Clark  county,  Jenk- 
ins 1888;  Wabash  at  Delphi,  Evermann  and  Jenkins  1888;  at  Terre 
Haute,  Jenkins  ISSG;  at  Vincennes  and  New  Harmony,  Jordan  1889; 
Kentner's  creek,  Wabash  county,  I'lrey;  Blue  river  at  Columbia 
City,  Jordan  1889;  Eel  river  and  tributary  streams,  Kirsch  1894;  at 
Logansport,  Jordan,  1889;  Tippecanoe  river,  Wild  Cat  creek,  Deer 
creeks,  Evermann  and  Jenkins  1888;  Lake  Maxinkuckee,  Jenkins 
1888;  Raccoon  creek  at  Mecca  I.  U.  Coll.;  West  Fork  White  river  at 
Indianapolis,  Jordan  1877  as  Pa'cilichthys  variatus;  at  Gosport,  Eigen- 
mann;  at  Spencer,  Jordan  1889;  Bean  Blossom,  Eigenmann  and  For- 
dicel885;  East  Fork  White  river 'and  Salt  creek  near  Bedford,  Gil- 
bert 1884;  Flat  Rock  and  Clifty  creeks,  Decatur  county.  Shannon 
1887;  Blue  river  at  Knightstown,  Clear  creek,  Monroe  county,  I.  U. 
Coll. ;  Yellow  river  at  Plymouth,  Jordan  1889;  St.  Joseph's  at  Misha- 
waka,  Jordan  1889. 

Etheostoma  cn'ruhum  spectabllf  Agassiz. 
Lakes  drained  by  Eel  river,  Kirsch  1894;   West  Fork  White  river  at  In- 
dianapolis, Jordan  1877;  Kankakee  river,  Jordan  1877;   St.  Joseph's 
river,  Jordan  1877. 

Etheostoma  jessuv  (Jordan  and  Bray  ton). 
Wabash  at  Delphi,  Evermann  and  Jenkins  1888 ;  at  ^lncennes  and  New- 
Harmony,  Jordan  1889 ;  Big  Creek,  Posey  county,  Jordan  1889. 

Etheostoma  fusiforme  (Girard). 
Cypress  swamp,  Posey  county,  Jordan  1889;    Wabash  at  Terre  Haute 
and  New  Harmony,  Jordan  1889;  Switz  City  swamp,  Greene  county, 
Gilbert  1884  as  B.  palusfris;  Big  creek,  Posey  county,  Jordan  1889. 

Etheostoma  eos  (Jordan  and  Copeland). 

Wabash  at  Terre  Haute,  Jenkins  1886;  Blue,  Cedar,  Round  and  Shriner 

lakes,  Whitley  county,  Kirsch  1894;  Tippecanoe  river,  Jordan  1877; 

Lake  Maxinkuckee,  Jenkins  1888 ;   Maumee  river  and  St.  Joseph's 

river,  Jordan  1877  ;  Clear  and  Pine  lakes.  La  Porte  county,  Jordan  1877. 

Etheostoma  microjjerca,  Jordan  and  Gilbert.     Least  Darter. 
Blue  lake,  Round  lake,  Kirsch  1894;  West  Fork  White  river  at  Indian- 
apolis, Jordan  1877  as  M.  punctulata ;  Maumee  river,  Jordan  1877  ;  Kan- 
kakee river  at  Riverside,  Bates  1886  ;  St.  Joseph's  river,  Jordan  1877  ; 
Clear  and  Pine  lakes.  La  Porte  countv,  Jordan  1877. 
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Perca  flavescens  (Mitchill).     Yellow  Perch,  Ringed  Perch. 
Upper  courses  of  Eel  river  and  Blue  river,  lakes  drained  by  Blue  river , 
Kirsch  1894 ;  Wabash  at  Terre  Haute,  Jenkins  188(i ;  Lake  Manitou, 
Eigenmann  and  Norman  ;  Tippecanoe  river,  Jordan  1877  ;   Lake  Max- 
inkuckee,  Jenkins  1S8S;  Loon,  Big,  Crooked  lakes,  Kirsch  1894;  St. 
Joseph's  river,  Turkey  lake,  Jordan  1877;  Lake  Michigan  at  Michigan 
City,  Bates  1886  ;  Clear  and  Pine  lakes,  La  Porte  county,  Jordan  1877. 
Stizostedion   vitream   (Mitchill).      Wall-eye,    Glass-eye,    Pike-Perch,    Jack 
Salmon. 
Wabash  at  Terre  Haute ;  Jenkins  1880. 
Stizostedion  canadense  (C.  H.  Smith).    Sauger,  Sand  Pike,  Gray  Pike,  Horn- 
fish. 
White  Water  at  Brookville,  Evermann  188*) ;  Wabash  at  Terre  Haute, 
Jenkins  1886. 

Family  Serranidic  (The  Sea  Bass). 
Roccus  lineatm  (Bloch).     Striped  Bass,  Rock-fish,  Rock. 

No  authentic  Indiana  specimens. 
Roccus  chrysops  (Rafinesque).     White  Bass. 

No  authentic  Indiana  specimens. 
Morone  interrupta  (Gill).     Yellow  Bass. 
Wabash,  at  Terre  Haute,  Jenkins  1886. 

Family  Scisenidse  (The  Drums). 
Aplodinolus    grunnlens    (Rafinesque).     Fresh    Water    Drum,    Gaepergou, 
"Sheep's-head,"  White  Perch,  Croaker,  Thunder  pumper. 
Ohio  river ;  White  Water,  at  Brookville,  Evermann  1886 ;  Big  Pigeon 
creek  at  Evansville,  Jordan  1889 ;    Wabash  at  Terre  Haute,  Jeirkins 
1886  ;  at  New  Harmony  and  Mackey's  Ferry,  Jordan  1889  ;  West  Fork 
White  river  at  Indianapolis,   Jordan   1877  ;     Patoka    river,   Gibson 
county,  Jordan  1889. 

Family  Cottidse  (The  Sculpins). 
Coitus  ricei  (Nelson). 

Lake  Michigan.  No  authentic  Indiana  specimens. 
Callus  hairdi  (Girard).  Miller's  Thumb,  Blob,  Muffle-jaw. 
White  Water  river  at  Brookville,  Evermann  1886;  Kentner's  creek, 
Wabash  county,  TJlrey;  Blue  river  at  Columbia  City,  Jordan  1889; 
Eel  river  and  large  tributaries,  Kirsch  1894;  Lake  Manitou,  Eigen- 
mann and  Norman;  Honey  creek  and  Deer  creeks,  Evermann  and 
Jenkins  1888,  as  richardsoni ;  West  Fork  White  river,  at  Indianapo- 


10 


lis,  Jordan  1877,  as  wilsonil  and  caroUnsc  ;  at  Spencer,  Jordan  1889;  Bean 

Blossom  creek,   Eigenmann  and  Fordice  1885  ;  Clifty  and  Flat  Rock 

creeks,  Decatur  county.  Flat  Rock  river  at  Rushville;  Shannon  1887  ; 

Lost  river  at  Orangeville ;  Yellow  river  at  Plymouth,  Jordan,  1889 ; 

Trail  creek,  La  Porte  county,  Ridgley. 

<  oUm  j)ollicm is  (J.  and  G.). 

Lake  Michigan.     Xo  authentic  Indiana  specimens. 

('ottus  hoyi  (Putnam). 

Lake  Michigan.     Xo  authentic  Indiana  specimens. 

Family  Gadiclx  (The  Cod-fishes). 

Lota  lota  maculosa  (Le  Sueur).    Burbot,  Lawyer,  Ling. 

New  Albany,  Jordan  1888. 

Summary  of  Families  of  Fishes  found  in  Indiana,  with  their  numbers 

of  genera  and  species : 

No.  of  Genera.       No.  of  Species. 

1  Petromyzontidte 2  2 

2  Polyodontidie 1  1 

3  Acipenseridpe 2  2 

4  Lepisosteidfe 1  3 

5  Amiida? 1  1 

6  Siluridfe     5  14 

7  Catostomidae 8  17 

8  Cyprinidfe 13  33 

9  Hiodontida- 1  2 

10  Clupeida? 2  2 

11  Salmonidte 2  7 

12  Percopsidfo 1  1 

13  Amblyopsidae 2  2 

14  Cyprinodontidfe 3  4 

15  Umbrida? 1  1 

16  Luciidee 1  3 

17  Anguillida? 1  1 

18  Gasterosteidfe .2  2 

19  Atherinidfe 1  1 

20  Aphredoderida- 1  1 

21  Centrarchidae    .    .  ' 6  17 

22  Percidse 3  32 

23  Serranidee 2  3 

24  Scifenidse 1  1 

25  Cottidse 1  4 

26  Gadida? 1  1 

65  158 


108 

Not  more  than  one- third  of  these  have  been  found  at  any  one  locality. 

The  largest  number  recorded  from  any  one  locality  is  the  forty-two 
species  enumerated  for  Bean  Blossom  creek  in  about  one  mile  of  its  course. 

Over  half  of  the  genera  (34),  and  more  than  two-thirds  of  the  species 
belong  to  the  following  five  families:  Siluridaj,  Catostomidae,  Cyprinidse, 
Centrarchidfe,  Etheostomidfe.  About  one  fifth  of  the  species  are  minnows, 
another  fifth  are  d  irters,  cat- fish  and  suckers  together  form  a  third  fifth,  the 
sunfishes,  salmon  and  trout,  and  Cyprinodontidse  complete  the  fourth  fifth 
and  the  last  fifth  is  made  up  of  nineteen  other  families. 


BIBLIOGRAPHY  OP  INDIANA  ORNITHOLOGY. 
By  a.  W.  Bctler. 
The  following  bibliographical  notes,  while  far  from  complete,  indicate 
many  of  the  publications  relating  to  Indiana  birds,  most  of  which  were 
at  hand  for  reference.     Most  of  the  more  general  works  have  been  omit- 
ted, although  several  of  them  refer  to  Indiana  birds. 

1827-49.  Audubon,  J.  J.  Birds  of  America.  4  v.  doub.  elephant  folio. 
London.     4o5  colored  plates.     Original  edition  colored  plates. 

1831-49. Ornithological  Biography,  or  an  account  of  the  habits  of  the 

birds  of  the  United  States  of  America;  accompanied  by  descriptions  of 
the  objects  represented  in  the  work  entitled  the  Birds  of  America. 
5  vols.,  royal  8  vo.    Edinburgh,  1831-49. 

The  original  edition  of  the  text  to  Audubon's  great  work,  "The  Birds  of  America." 
Very  valuable.  A  copy  at  the  Larkins  ■^ale,  May,  1892,  brought  £315.  A  copy  is  quoted 
in  tiuariich's  last  i  atalogue,  May,  1894,  at  £350. 

]831.     Croghen,   Col.   George.      Journal  of    Col.   Croghan,   Monthly 
American  Journal  of  Geology  and  Natural  Science.     Philadelphia,  De- 
cember, 1831. 
Mentions  the  occurrence  of  some  birds  in  Indiana. 

1834.     Butler,  Mann.     History  of  Kentucky.     Louisville,  1834. 

Contains  a  copy  of  the  Journal  of  Col.  Croghan  down  the  Ohio  in  17C5.  Refers  to 
Indiana  birds. 

1840-44.  Audubon,  J.  J.  The  Birds  of  America.  From  drawings  made 
in  the  Uuited  States  and  their  Territories.  By  John  James  Audubon. 
Philadelphia:  J.  B.  Chevalier,  1840-44.     7  vols. 

1846.    Croghan,   George.     Journal  of  George  Croghan.     The  Olden 
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Time,  a  monthly  publication  devoted  to  the  preservation  of  documents 
and  other  authentic  information  in  relation  to  the  early  explorations 
and  the  settlement  and  improvement  of  the  country  around  the  head  of 
the  Ohio.  Edited  by  Neville  S.  Craig,  Esq.  Two  vols.,  small  4to.  Pitts- 
burg, 184(5-48. 
1856.  Haymond,  Rufus,  M.  D.  Birds  of  South-eastern  Indiana.  Proc. 
Academy  of  Natural  Science,  Philadelphia,  vol.  VIII,  1856,  pp.  286-298. 
A  list  of  birds  observed  in  the  Whitewaier  valley. 

1868.  Allen,  J.  A.  Notes  on  birds  observed  in  AVestern  Iowa,  in  the 
months  of  July,  August  and  September;  also  on  birds  observed  in 
Northern  Illinois  in  May  and  June,  and  at  Richmond,  Wayne  county, 
Indiana,  between  June  3d  and  10th.  Memoirs  Boi-ton  Soc.  Natural 
History,  vol.  I,  pt.  IV,  Art.  XII,  December  1868,  pp.  488-526. 

Also  issued  separately.    Mentions  72  Indiana  species. 

1869.  Haymond,  Rufus.     Birds  of  Franklin   county,   Indiana.     First 

Annual  Report  of  the  Geological  Survey  of  Indiana,  made  during  the 

year  1869,  byE.  T.  Cox,  State  Geologist,  1869,  pp.  209-335. 

Also  issued  bound  with  Agricultural  Report  of  the  skme  year,  entitled  Indiana  Agri- 
cultural an<l  Geological  Report  186y,  etc. 

1874.  Kirtland,  J.  P.  Letter  from,  dated  1857,  mentioning  various 
Indiana  birds.    Pr  )c.  Cleveland  Acad.  Nat.  Science,  1874,  pp.  131-132. 

1874.  "Jlidgway,  R.  The  Wabash  valley  and  its  avian  fduna.  Proc. 
Boston  Soc.  Nat.  Hist.,  vol.  XVI,  pp.  303-332. 

The  lower   Wabash  valley  considered  in  its  relation  to    the 

faunal  districts  of  the  Eastern  regions  of  North  America,  with  a 
synopsis  of  its  avian  fauna,  by  Robert  Ridgway.  Boston,  1874,  pp.  31. 
Repaged  edition  of  the  above. 

1874.  Coues,  Elliott.  Birds  of  the  Northwest,  a  handb  )ok  of  the  Orni- 
thology of  the  region  drained  by  the  Missouri  river  and  its  tributaries. 
Dept.  of  the  Interior,  IT.  S.  Geol.  Survey  of  the  territories,  Miscellan- 
eous Publications,  No.  3,  1874. 

1876.  Jordan,  David  Starr.  Manual  of  the  vertebrates  of  the  North- 
ern United  States,  including  the  district  east  of  the  Mississippi  river 
and  north  of  North  Carolina  and  Tennessee,  exclusive  of  marine  species, 
by  David  Starr  Jordan,  Ph.  D.,  M.  D.,  Professor  of  Natural  History  iu 
N.  W.  C.  Univereity,  and  in  Indiana  State  Medical  College.  Chicago, 
Jansen,  McClurg  &  Co.,  1876. 

Refers  to  a  number  of  Indiana  birds.    A  second  edition,  dated  1878;   a  third,  1880;  a 
fourth  in  1888. 
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1876.     Smith,   G.   Aug.     Birds  of    Ft.    Wayne,  Indiana.      Forest  and 

Steam,  vol.  XI,  1876,  pp.  148. 

Fifty  species  mentioned,  some  by  error. 
1876.    Coues,   Elliott.     Peculiar  nesting  site  of  Bank  Swallow,   (i  e., 

Sielgidopteryx  serripennis) .     Bull.  Nuttall  Orn.  Club,  vol.  I.  1876,  p.  96. 
1876.     Haymond,  R.     Notes  on  the  Bank  Swallow,  {i.  e.,  Sielgidopteryx 

serripennis).     Field  and  Forest,  vol.  I,  1876,  No.  11.  p.  88. 
1876.     Coues,  Elliott.    Notable  change  of  habit  of  the  Bank  Swallow,  (i 

e.,  Sielgidopteryx  serripennis).      American   Naturalist,   vol.   X,   1876,  pp. 

493-492. 
1876.     Nelson,   E.  W.      Additions  to  the  avifauna  of    Illinois,   with 

notes  on  other  species  of  Illinois  birds.     Bull.  Nuttall  Orn.  Club,  vol.  I, 

1876,  pp.  39-44. 

Notes  some  observations  on  the  Wabash  river. 
The  Louisiana  Heron  in  Indiana.     Bull.  Nuttall  Orn.  Club,  vol. 

II,  1877,  p.  51. 
Birds  of  Northeastern  Illinois.    Bull,  of  the  Essex  Institute, 


vol.  VIII,  1877,  pp.  90-155. 

Some  observations  noted  about  the  southern  end  of  Lake  Michigan  along  the  Indiana 
and  Illinois  line. 
Notes  upon  birds  observed  in  Southern  Illinois  between  July 

17  and  September  4,  1875.     Bull,   of    the  Essex  Institute,      vol.   IX, 

1877,  pp.  32-65. 

Part  of  the  observations  made  on  the  Wabash  river  and  part  on  the  White  river. 
1877.    Oologist  (A.  W.  Butler).    The  nesting  of  the  Wood  Pewee.     The 

Oologist,  vol.  Ill,  1877,  p.  37. 

1877.  Lang  don,  Frank  "W.     A  catalogue  of  the  birds  in  the  vicinity  of 

Cincinnati,  Frank  W.  Langdon,  Salem,  Mass.     Naturalists'  Agency,  1877, 

pp.  18. 

Mentions  several  observations  on  Indiana  birds. 

1878.  Ridgway,  Robert.  A  review  of  the  American  species  of  the 
genus  Scops  Sarigny.  Proc.  U.  S.  National  Museum,  vol.  I,  1878,  pp.  85- 
117. 

Notes  the  results  of  observations  on  the  dichromatic  phrases  of  Scops  asio.    In  part 
made  in  Indiana. 
1878.    Brewster,  "William.     The  Prothonotary  Warbler.     Bull.  Nuttall 

Orn.  Club,  vol.  Ill,  1878,  pp.  153-162. 

Based  on  observations  made  in  Knox  and  Gibson  counties,  Indiana. 
1878.    Ridgway,   Robert.    Notes  on  birds  observed  at  Mt.   Carmel, 
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Southern  Illinois,  in  the  spring  of  1878.    Bull.  Nuttall  Orn.  Club,  vol. 

III,  1878,  pp.  162-166. 

Based  in  part  upon  observations  in  the  Cypress  swamp  in  Indiana. 
1878.    Allen,  J.  A.     Early  nesting  of  the  Shore  Lark  near  Indianapolis. 
Bull.  Nuttall  Orn.  Club,  vol.  III.  1878,  p.  189. 

1878.  Cones,  Elliott.  Birds  of  the  Colorado  vallej\  Dept.  of  the  In- 
terior U.  S.  Geol.  Survey  of  the  territories.  Miscellaneous  Publications, 
No.  11.    Part  First,  Passeres  to  Laniidte.     1878. 

1879.  Lang-don,  Frank  W.  A  revised  list  of  Cincinnati  birds. 
Journal  Cincinnati  Soc.  Nat.  Hist.,  vol.  II,  1879,  pp.  1-27. 

Mentions  several  Indiana  birds. 

1880.  Ridgway.  Robert.  On  six  species  of  birds  new  to  the  fauna  of 
Illinois,  with  notes  on  other  rare  Illinois  birds.  Bull.  Nuttall  Orn. 
Club,  vol.  Y,  1880,  pp.  30-32. 

Notes  the  occurrence  of  Ibis  alba  at  Mt.  Carmel,  Illinois. 

i880.  Brayton,  Alembert  "W.  A  catalogue  of  the  birds  of  Indiana, 
with  keys  and  descriptions  of  the  groups  of  the  greatest  interest  to  the 
Horticulturist,  by  Alembert  W.  Brayton,  B.  S.,  M.  D.  Transactions 
Indiana  State  Horticultural  Society  for  1879,  pp.  87-165. 

1880.  Allen,  J.  A.  Review  of  Brayton's  catalogue  of  the  birds  of 
Indiana.    Bull.  Nuttall  Orn.  Club,  vol.  V,  1881,  pp.  174-175. 

1880.  Langdon,  Prank  "W.  Ornithological  field  notes,  with  five  ad- 
ditions to  the  Cincinnati  avi-fauna.  Journ.  Cincinnati  Soc.  of  Nat. 
Hist.,  vol.  Ill,  1880,  pp.  121-127. 

Contains  several  notes  on  birds  of  Franlilin  county,  Indiana. 

1881.  Quick,  E.  R.  Catharista  atrata  Less.  Journ.  Cincinnati  Soc.  Nat. 
Hist.,  vol.  IV,  1881,  p.  340-341. 

Two  specimens  noted  near  Brookville,  Indiana. 
Chen  hyperboreus  Boie.    Journ.  Cincinnati  Soc.  Nat.  Hist.,  vol. 

IV,  188L,  p.  341, 

Specimens  taken  near  Brookville,  Indiana. 
1881.     Langdon,  F.  W,     Zoological   Miscellany — Ornithology.    Journ. 

Cincinnati  Soc.  Nat.  Hist.,  vol.  IV,  1881,  pp.  337-341. 

Contains  several  Notes  from  Brookville,  Indiana. 
1881.    Ridgway,  Robert.     A  catalogue  of  the  birds  of  Illinois.     Bull. 

No.  4,  Illinois  State  Laboratory  of  Nat.  Hist.,  May  1881,  pp.  163-208. 

Mentions  the  occurrence  of  the  Louisiana  Heron  {Atncolor  ruficollis  Gosse)  in  Indiana, 
etc. 

Notes  on  some  of  the  birds  obsers^ed  near  Wheatland,  Knox 

county,  Indiana,  in  the  spring  of  1881.     Bull.  Nuttall  Orn.  Club,  vol. 

Vn,  1882,  pp.  15-33. 
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lsS2.     Linffdon,  F.  W.     Dichromatism  in  the  Screech  Owl  {Scops  a.sio 
Bp).     Journ.  Cincinnati  Soc.  Nat.  Hist.,  vol.  V,  1882,  pp.  52-53. 
Reiers  to  several  Indiana  specimens. 

1882.     Langdon,  P.  W.     A  synopsis  of  the  Cincinnati  fauna.    Zoological 
Miscellany,  Journ.  Cin.  Soc.  Xat.  Hist.,  Vol.  V,  No.  3,  pp.  185-194. 
Includes  birds. 

1882.  Quick,  E.  R.  Winter  Birds  of  1880  and  1881  on  the  White  Water. 
Journ.  Cincinnati  Soc.  Nat.  Hist.,  yol.  V.,  1882,  pp.  54-56. 

■ Ornithological  Notes  from  Brookville,  Indiana.  Journ."  Cin- 
cinnati Soc.  Nat.  Hist.,  vol.  V.,  18S2,  p.  192. 

1882.  Butler,  A.  "W.  The  Birds  of  Franklin  county,  Indiana.  Atlas  of 
Franklin  county,  Indiana,  etc.,  J.  H.  Beers  &  Co.,  Chicago,  1882,  pp. 
11-12. 

Ornithological  Notes  from  Brookville,  Indiana.  Journ.  Cin- 
cinnati Soc.  Nat.  Hist.,  vol.  V,  1882,  pp.  192-193. 

1882.     Quick,  E.  R.     Brookville  (Indiana)   Notes.      Journ.   Cincinnatr 
Soc.  Nat.  Hist., "vol.  Y,  pp.  93-95. 
Appears  under  the  caption  ■'  Ornithology  "  under  "  Zoological  Miscellany." 

1882.  Wheaton,  J.  M.,  M.  D.  Report  on  the  birds  of  Ohio.  Report 
of  the  Geological  Survey  of  Ohio,  vol.  lY  \  Zoology  and  Botany,  Part  I ; 
Zoology,  Section  II,  Columbus,  Ohio,  1882,  pp.  187-()28. 

Notes  several  observations  on  Indiana  birds. 

1883.  Lanffdon,  P.  W.,  M.  D.  Bibliography  of  the  Cincinnati  fauna. 
Journ.  Cincinnati  Soc.  Nat.  Hist.,  vol.  VI,  1883,  pp.  5-53. 

Mentions  several  publications  on  Indiana  birds. 

1883.  Evermann,  B.  W.  Notes  from  Bloomington,  Indiana.  Vol.  VIII, 
pp.  27-28. 

1884.  Butler,  A.  "W.  Local  Weather  Lore.  The  Meteorological  Jour- 
nal, Dec.  1884,  pp.  313-316. 

Relating  to  birds. 
Local  W'eather  Lore.    Proc.  A.  A.  A.  S.,  vol.  XXXIII,  1884, 

pp.  609-603. 

Abstract  from  above. 
The  Cserulean  W^arbler.     Ornithologist  and  Oologist,  vol.  IX, 

1884,  pp.  27-28. 
1884,     Evermann,  B.  "W.     Arrivals  of  birds  at  Camden,  Indiana,  1894. 

Ornithologist  and  Oologist,  vol.  IX,  1884,  p.  74. 
1884.    Noe,  Fletcher  M.  Chimney  Swallows.  Ornithologist  and  Oologist, 

vol.  IX,  1884,  p.  104. 
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1884.  Evermann..  B.  "W.  Bird  Migration.  Am.  Field,  vol.  XXI,  pp. 
544-545. 

1884.  Noe,  Fletcher  M.  Are  Owls  beneficial  to  the  Farmer;  also  notes 
on  the  species  in  Indiana.     Indiana  Farmer,  July  5,  1884. 

1885.  Sharpe,  R.  Bowdler.  Catalogue  of  the  Passeriformes  or  Perch- 
ing birds  in  the  collection  of  the  British  Museum,  etc.,  vol.  X.,  London, 
1885. 

Contains  a  number  of  Indiana  references,  including  Geothlypis  macgiUirrayi  (?)  from 
Wolf  lake,  Indiana.    This  series  of  publications,  which  began  to  be  issued  in  1874, 
and  is  still  being  published,  contains  a  number  of  references  to  Indiana  birds. 
1885.     Noe,  Fletcher  M.     Red  Crossbill  in  Indiana.    Ornithologist  and 

Oologist,  vol.  X.,  1885,  p.  32. 
1885.     But  er,  A.  W.     The  Cuckoo.     Indiana  Farmer,  April  1885,  p.  14. 

Observations  on  faunal  changes.      Bull.  Brookville,  Soc.  Nat. 

Hist.  No.  1,  p.  5-13 

Includes  note  on  birds  which  were  republished  in  Ornithologist  and  Oologist,  vol. 
X.,  1885,  pp.  98-9<». 

Observations  on   faunal  changes.      Ornithologist  and  Oologist, 

Vol    X.,  1885.  pp.  98-99. 
Reprint  of  last 

1885.  Noe,  Fletcher  M.  The  value  of  birds  as  insect  destroyers.  In- 
diana Farmer,  Jan.  17,  1885. 

1885.  Evermann,  Barton  W.  A  day  with  the  birds  of  a  Hoosier 
swamp.     Ornithologist  and  Oologist,  vol.  XI,  1886,  p.  99. 

1886.  Butler,  Amos  W.  A  list  of  birds  observed  in  Franklin  county, 
Indiana.    Bull.  Brookville,  Soc.  Nat.  Hist.  No.  2,  1886,  pp.  12-39. 

1886.    Blatchley,  W.  S.     Winter  birds  of  the  vicinity  of  Bloomington 

Indiana.     Honsier  Naturalist,  1,  pp.  169-171. 
1886.    Evermann,  B.  "W.     White  eggs  of  the  Bluebird.     Ornithologist 

and  0  logist,  vol   II,  1886,  p.  124. 
1886.    Noe,  Fletcher  M.     Notes  on  the  destruction  of  Indiana  birds  for 

millinery  purposes.     Indianapolis  News,  Feb.  22,  1886. 

Notes  on  Indiana  birds,  Indianapolis  News,  Feb.  27,  1886. 

1886.     A.  O.  U.     Check  list. 

The  code  of   nomenclature  and  check  list  of  North  American 

birds,  adopted  by  the  American  Ornithologists'  reunion  New  York,  1886. 
1886.     Gregg-,  J.  C.     Letter.     Hoosier  Naturalist,  Vol.  I,  p.  155. 
1886     Butler,  A.  W.     The  periodical  cicada  in  Southeastern  Indiana. 

8 
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U.  S.  Dep't  of  Agriculture,  Division  of  Entomology,.  Bulletin  No.  12, 

pp.  24-31. 

Refers  to  birds  known  to  eat  cicadas. 

1887.  Evermann,  B.  "W.  Birds  of  Monroe  county,  Indiana.  The 
Hoosier  Naturalist,  vol.  II,  1887,  pp.  137-145. 

1887.  Evermann,  B.  "W.  Some  rare  Indiana  birds.  American  Natu- 
ralist, Vol.  XXI,  1887,  pp.  290-291. 

Bird  migration.    Popular  Science  Monthly,  April  1887. 

An  addition  to  the  list  of  birds  of   Monroe  county,   Indiana. 

Hoosier  Naturalist,  vol.  II,  1887,  p.  164. 

1887.  Ridgway,  Robert.  A  manual  of  North  American  birds.  Phila- 
delphia.    1887. 

1888.  Butler,  A.  "W.  Tropical  Sojourners.  The  Agassiz  Companion, 
vol.  III. 

——Notes  on  the  range  of  the  Prothonotary  Warbler  in  Indiana. 

Ornithologist  and  Oologist,  vol.  XII,  1888,  pp.  33-34. 
1888.     Evermann,  Barton  "W.     Birds  of  Carroll  county,  Indiana.    The 

Auk,  vol.  V,  1888,  pp.  344-351 ;  continued  in  vol.  VI,  1889,  pp.  22-30. 
1888.     Butler,    Amos  "W.     Notes  concerning   albinism  among  birds. 

Journ.  Cincinnati  Soc.  Nat.  Hist.  Jan.  1,  1888,  pp.  214-216. 

1888.  Noe,  Fletcher  M.  Do  English  Sparrows  protect  trees  from  insect 
ravages  ?    Indianapolis,  News,  June  15,  1888. 

1889.  Langdon,  F.  W.,  M.  D.  On  the  occurrence  of  large  numbers  of 
sixteen  species  of  birds.  Journ.  Cincinnati  Soc.  Nat.  Hist.,  vol.  XII, 
1889,  pp.  57-63. 

Notes  the  unusual  abundance  of   the  Rose-breasted  Grosbeak  at  Brookville,  Indi- 
ana, in  the  spring  of  1S85. 

1889.  Evermann,  B.  W.  The  Wood  Ibis  of  Indiana.  The  Auk,  vol. 
VI,  18811,  pp.  1S6-187. 

1889.  Ridgway,  Robert.  The  Ornithology  of  Illinois.  Natural  His- 
tory Survey  of  Illinois.  State  Laboratory  of  Natural  History,  S.  A.  Forbes, 
Director.  Part  1,  Descriptive  Catalogue,  by  Robert  Ridgway,  vol.  I, 
Springfield,  111.,  1889,  pp.  520— VIII,  pis.  XXXII. 

The  present  volume  euds  with  Columbte.    Contains  many  references  to  Indiana 
birds. 

1889.  Barrows,  "Walter  B.  The  English  Sparrow  {Passer  domesticus) 
in  North  America,  especially  in  its  relations  to  agriculture.  Prepared 
under  the  directions  of  Dr.  C.  Hart  Merriam,  Ornithologist,  by  Walter 
B.  Barrows,  Assistant  Ornithologist.    Bulletin  No.  1,  U.  S.  Department 
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of  Agriculture,   Division  of   Economic  Ornithology  and   Mammalogy. 

Washington,  1890,  pp.  405  and  map. 

A  number  of  Indiana  observations  noted. 
1889.    Dwight,  Jonathan,  Jr.     The  horned  Larks  of  North  America. 

The  Auk,  vol.  VII,  1890,  pp.  138-158  and  map. 

Notes  specimens  from  Indianapolis,  Indiana. 
1889.    Thompson,  Maurice.     Preliminary  sketch  of  the  Aquatic  and 

shore  birds  of  the  Kankakee  region.     Rept.  Ind.  Geol.  Survey  1888,  pp. 

102-164. 

1889.  Davie,  Oliver.  Nests  and  eggs  of  North  American  Birds.  4th 
Ed.  1892,  pp.  455+12+11,     Three  previous  editions. 

1890.  Noe,  Fletcher  M.  Wood  Ibis  in  Indiana.  Ornithologist  and 
Oologist,  vol.  XV,  p.  167. 

1891.  Butler,  Amos  W.  A  catalogue  of  the  birds  of  Indiana.  Trans. 
Indiana  Hort.  Soc.  1890,  p.  1-135. 

Apendix  C.    Also  seperately  printed. 
1891.    Butler,  Amos  "W.    Our  Birds  and  what  they  do  for  the  farmer. 

Kept.  State  Board  of  Agl.  Ind.  1890,  pp.  113-125. 

Also  issued  separately  in  pamphlet  form. 
1891.    Hasbrouck,    Edwin    M.     The   Carolina   Parquet   [ConurUs  caro- 

linensis).    The  Auk,  vol.  VIII,  1891,  pp.  369-379. 
1891.    Allen,  J.  A.     Butler's  Birds  of  Indiana.     Review.    The  Auk,  vol. 

VIII,  p.  383. 

1891.  Hasbrouck,  Edwin  M.  The  present  status  of  the  Ivory-billed 
Woodpecker  {Campepkilus  principalis).  The  Auk,  1891,  vol.  VIII,  pp. 
174-186. 

1892.  Butler,  Amos  "W.  Notes  on  Indiana  birds.  Proc.  Ind.  Acad. 
Sci.  1891. 

Notes  on  the  range  and  habits  of  the  Carolina  Parakeet.    The 

Auk,  vol.  IX,  No.  1,  Jan.  1892,  pp.  49-56. 
1892.    McBride,  R.  Wes.     Some  notes  on  the  birds  of  Indiana.    Proc. 

Ind.  Acad.  Sci.  1891,  pp.  166-169. 
1892.    Butler,  Amos  "W.    Some  notes  concerning  the  Evening  Grosbeak, 

The  Auk,  vol.  IX,  pp.  238-247. 
1892.     Noe,  Fletcher  M.     Note  on   White  Pelican.     New  Castle,  Ind. 

O.  and  O.,  vol.  VI,  p.  123. 
1892.     Ulrey,  A.  B.    Notes  on  the  American  Bittern  ( Botaurus  lentigino- 

sus).    0.  and  0.,  vol.  XVII,  pp.  76-77. 
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1892.    Gould,  James  E.    Note  on  nesting  of  Bald  Eagle  at  English  Lake 

Ind.     O.  and  O.,  vol.  XVII,  p.  64. 
1892.     Kindle,    E.    M.     Arrivals   of  some  migratory  birds  of  Johnson 

county  Indiana,     Ornithologist  and  Oologist,  A'^ol.  XVII,  p,  44. 

1892.  Bendire,  Charles,  Capt.  U.  S  A.  Life  Histories  of  North 
American  Birds,  Smithsonian  Institution,  United  States  National  Mu- 
seum; Special  Bulletin  No.  1,  1S92. 

1893.  Butler,  Amos  "W.  Further  notes  on  the  Evening  Grosbeak. 
The  Auk,  vol.  X,  1893,  pp.  155-157. 

1893.     Cook,  A.  J.     Birds  of  Michigan.    Bull.  94  Mich.  Agl.  College,  pp. 

1-148  Ist  Edition. 
1898.    Butler,  Amos  "W.     Range  of  the  Crossbill  {Loxia)  in  the  Ohio 

valley  with  notes  on  their  unusual  occurrence  in  summer.     Proc.  Ind. 

Acad.  Sci.  1892,  pp.  b'3-72. 
1893.     Cook,  A.  J.     Birds  of  Michigan.     Bull.  94  Mich.  Agl.  College,  pp. 

1-168,  2d  Edition. 
1893.    Fisher,  A.  K.,  M.  D.     The  Hawks  and  Owls  of  the  I'nited  States 

in  their  relation  to  agriculture.     Bull.  No.  3,  Div.  Orn.  and  Mam.  IJ.  S. 

Dept.  Agriculture.     1893,  210  pp. 
1893.    Cox,  Ulysses  O.     A  list  of  the  birds  of  Randolph  county,  Ind. 

with  some  notes  on  the  mammals  of  the  same  county.     O.  and  O.,  vol. 

XVIII,  1893,  p.  2-3. 
1893.    McBride,  Herbert  W.     Letter.     Notes  on  Rose-breasted  Gros- 
beak in  Michigan  and  Indiana.    O.  and  O.,  vol.  XVIII,  p.  47. 
1893.    Butler,  Amos  W.     On  the  migration  of  birds.    Indiana  Farmer, 

Oct.  21,  1893. 
The  range  of  Crossbills  in  the  Ohio  valley  with  notes  on  their 

unusual  occurrence  in  summer.    The  American  Naturalist,  vol  XXVIII, 

1894,  pp.  136-146. 

NOTES  ON  INDIANA  BIRDS. 
By  a.  W.  BiTLER. 

The  following  observations  are  supplementary  to  the  paper  on  the  Birds 
of  Indiana  published  in  the  Transactions  of  the  Indiana  Horticultural  So- 
ciety 1890: 
Ammodramus  leconteii  (Aud.).    Le  Conte's  Sparrow. 

Mr.  J.  E.  Beesley  took  a  specimen  of  this  species  from  a  flock  of  three 
or  four  sparrows,  possibly  of  the  same  kind  at  Lebanon,  Ind.,  March  30, 
1892.    This  is  the  third  record  for  the  state. 
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Dendroica  discolor  (Vieill.)-     Prairie  Warbler. 

Mr.  Beesley  took  two  or  them  at  Lebanon,  Ind.,  April  29,  1892.  This  is 
the  fourth  locality  from  which  they  have  been  reported  in  the  state  and 
the  first  record  from  the  northern  half.  Another  record  however  has  re- 
cently come  to  hand.  Mr.  W.  O.  Wallace  took  one  specimen  May  2, 1892  at 
Wabash. 
Dendroica  tigrina  (Gmel.).     Cape  May  Warbler. 

The  spring  of  1892  this  species  was  comparatively  common  throughout 
the  state.    Only  twice  have  they  heretofore  been  reported  in  any  numbers, 
and  never  so  numerously  as  last  year. 
Ardea  egretta  (Gmel.).     American  Egret. 

Rare  throughout  the  northern  part  of  the  state.     A  male  in  full  plu- 
mage was  killed  May  17,  1892  near  Frankfort,  Ind.     Detailed  information 
regarding  its  breeding  in  the  state  is  much  desired. 
Pelecanvs  erythrorJiynchos  Gmel.     White  Pelican. 

A  bird  of  this  species  was  killed  May  25,  1892  near  Bloomfield,  Greene 
county,  Ind. 
Botaurm  exilis  (Gmel.).     Least  Bittern. 

One  specimen  was  taken  May  10  and  another  May  19, 1892  near  Lebanon, 
Ind.    I  am  informed  by  Mr.  J.  E.  Beesley  that  they  breed  in  that  vicinity 
but  not  abundantly.     Mr.  W.  0.  Wallace  took  two  specimens  at  Wabash 
early  in  May  1892. 
Clangida  kyemalis  (Linn.).     Old  Squaw. 

Mr.  Beesley  informs  me  that  a  bird  of  this  species  was  killed  near  Thorn- 
town,  in  May  1892. 
Phnlaropus  lobatus  (Linn.).     Northern  Phalarope. 

A  pair  taken  in  Boone  county,  June  7,  1889  (Beesley).    This  is  the  sec- 
ond record  for  the  state.    The  specimens  and  those  of  the  next  species 
are  probably  now  in  the  state  collection  at  Indianapolis. 
Phalaropus  tricolor  (VieilL).     Wilson's  Phalarope. 

A  pair  of  these  birds  taken  May  9,  1889  in  Boone  county.    This  is  the 
first  record  from  that  part  of  the  state. 
Anser  albifrons  gambeli.     (Hartl.).    American  White- fronted  Goose. 

One  was  killed  April  17,  1892  near  Peru.    (Beesley).    This  is  its  third  re- 
ported occurrence  in  the  state. 
Anhinga  anhinga  (Linn.).     Anhinga;  Snake  bird. 

Mr.  Beesley  informs  me  that  he  killed  a  pair  of  these  birds  on  what  is 
known  as  the  "  Broad  cut"  of  the  canal  just  north  of  Indianapolis  in  1858. 
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This  is  the  first  record  from  the  state,  but  another  specimen  is  reported  to 
have  been  taken  since.     (Cat-birds  of  Ind.  p.  18). 
Phalacrocorax  dllophm  floridanus  (Aud.).     Florida  Cormorant. 

The  same  gentleman  took  a  bird  of  this  species  near  Indianapolis,  May 
8,  1858. 
Tryngites  subrvficollis  (Yieill.).     Buff-breasted  Sandpiper. 

Messrs.  C.  D.  and  L.  A.  Test  took  this  bird  Sept.  10,  1892  from  a  large 
shallow  pond  about  four  miles  northwest  of  Lafayette.   This  is  the  first 
reported  occurrence  of  this  bird  within  the  state. 
Micropalama  hirnantopus  (Bonap.).     Stilt  Sandpiper. 

The  same  gentlemen  took  a  specimen  of  this  bird  from  the  same  locality 
Oct.  10,  1892.    This  is  the  first  time  it  has  been  reported  within  the  state. 
Through  the  kindness  of  the  collectors  this  specimen,  the  one  last  men- 
tioned and  Junco  liyevialis  shufeldti  have  been  placed  in  my  collection. 
Colymhus  hollxdlii  (Reinh.).     Holboell's  Grebe. 

Dr.  J.  L.  Hancock,  of  Chicago,  reports  having  identified  it  at  Wolf  lake, 
Ind.,  in  the  spring  of  1883,  also  at  Park  Side,  111.,  April  29,  1883.     This  is 
the  only  reported  record  of  the  species  in  Indiana. 
Larus  Philadelphia  (Ord.).     Bonaparte's  Gull. 

Dr.  Hancock  informs  me  this  species  is  a  summer  resident  in  the  north- 
western part  of  the  state  where  it  frequents  the  large  lakes  in  early  spring 
and  later  breeds  in  the  small  inland  lakes. 
Sterna  antillarum  (Less.).     Least  Tern. 

Found  nesting  at  Wolf  lake.    Common  some  years  ago  but  now  rather 
rare.     (Dr.  J.  L.  Hancock). 
Aythya  marila  nearctica  (Stejn.).     American  Scaup  Duck. 

Identified  April  9,  1887  at  Hammond,  by  Graham  Davis  (Dr.  Hancock). 
Ampelis  garridus  Linn.     Bohemian  Waxwing. 

Dr.  Hancock  says  :  "  A  flock  of  eight  of  these  birds  were  seen  feeding 
on  mountain  ash  berries  March  1,  1880  in  Chicago.  I  shot  two  specimens." 
Cistothorvs  sleUaris  (Licht.).     Short-billed  Marsh  Wren. 

Noted  at  Hammond,   Apr.  9,  1887  by  Graham  Davis  (Dr.  Hancock). 
Trlnga  bairdii  (Coues).     Baird's  Sandpiper. 

A  specimen  taken  Aug.  26,  1893  by  W.  O.  Wallace  at  Wabash.  The 
The  first  Indiana  record. 

Xycteanyctea  {Linn.].     Snowy  Owl. 

A  specimen  taken  at  Cedar  Grove,  Franklin  county,  December  1893. 
This  is  a  rare  bird  in  the  southeastern  quarter  of  the  state. 
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('alcar-iiis  lapponicus  (Linn.).     Lapland  Longspur. 

Has  been  taken  at  Wabash,  Ind.     One  specimen.     (Wallace). 
Dendroica  kirtlandi  Baird.     Kirtland's  Warbler. 

One  specimen,  Wabash,  Ind.,  May  1,  18i»;;  taken  by  W.  O.  Wallace.  This 
is  the  first  specimen  of  this  rare  warbler  reported  from  the  state.  Mr. 
Wallace  has  very  kindly  presented  me  with  the  specimen. 

The  species  was  described  from  a  specimen  taken  by  Dr.  Kirtland  near 
Cleveland,  O.    The  following  are  the  reported  records  of  its  occurrence : 

1.  At  sea  off  Abaco,  Bahamas,  by  Dr.  Samuel  Cabot,  second  week  in 
October,  1841. 

2.  Near  Cleveland,  0.,  by  Dr.  Dr.  J.  P.  Kirtland,  male.  May  15,  1851. 
Type  specimen. 

3.  Near  Cleveland,  O.,  by  R.  K.  Winslow,  female,  June,  18(30. 

4.  Near  Cincinnati,  0.,  by  Charles  Dury,  male,  first  week  in  May,  1872. 

5.  Ann  Arbor,  Mich,  by  A.  B.  Covert,  female.  May  15,  1875. 

I),  7.    Rockport,  Cuyahoga  county,  O.,  by  Wm.  and  John  Hall,  May,  1878. 

8.  Andros  Island,  Bahamas,  by  Charles  B.  Cory,  female,  Jan.  9,  1879. 

9.  Ann  Arbor,  Mich.,  by  A.  B.  Covert,  female.  May  16,  1879. 

10.  11.  Cleveland,  0.,  reported  by  Dr.  Langdon,  male  and  female.  May  4, 
12,  1880. 

12.  Battle  Creek,  Mich.,  male.  May  11,  1883,  now  in  U.  S.  National  Mu- 
seum. 

13.  St.  Louis,  Mo.,  May  8,  1885.     Otto  Widmann. 

14.  Spectacle  Reef,  Mich.,  May  25,  1885.  Wm.  Marshall.  Struck  the 
light  at  Spectacle  Reef  light  house. 

15.  Near  Dublin  Gap  Springs,  Pa.,  June  25.,  1885.  Prof.  H.  J.  Roddy. 
He  says:     "  Saw  one  with  family." 

16.  St.  Helena  Island,  S.  C,  Apr.  27,  188(j.  Walter  Hoxie.'  Reports 
seeing  three  others. 

17.  Near  Fort  Meyer,  Va.,  Sept.  25,  1887.  Wm.  Palmer.  Another  seen 
a  week  later. 

18.  Ann  Arbor,  Mich.,  Apr.  or  May  1888,  female,  by  Mr.  Knapp. 

19.  Chester,  S.  C,  female,  Oct.  11,  1888.     L.  M.  Loomis. 

20..   Near  Minneapolis,  Minn.,  May  13,  1892,  male.    H.  M,  Guilford. 

21.  Wisconsin.     Dr.  P.  R.  Hoy.     Reported ^een. 

22.  AVabash,  Ind.,  May  1,  1893.     W.  0.  Wallace. 

The  winter  home  of  this  rare  and  narrowly  restricted  species  is  appa- 
rently the  Bahama  Islands.    It  has  been  taken  most  commonly  during  the 
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spring  migrations  near  Cleveland,  O.  and  Ann  Arbor,  Mich.  It  has  never 
been  taken  in  the  interior  of  the  United  States  during  the  fall  migrations. 
The  summer  home  of  this  warbler  would  seem  to  be  northern  Michigan 
and  Wisconsin  or  north  thereof  and  possibly  in  the  mountains  of  Penn- 
sylvania. The  line  of  its  spring  movements  seems  to  be  a  narrow  route 
from  the  Bahamas  past  the  western  end  of  Lake  Erie  toward  Lake  Su- 
perior. Perhaps  the  return  migration  may  be  over  the  same  route  but  it 
is  possible  this  may  be,  in  whole  or  in  part,  farther  to  the  eastward  pass- 
ing down  the  coast  after  it  reaches  the  Atlantic. 

Its  distribution  is  very  remarkable.  Yet  there  seems  to  be  an  effort  on 
the  part  of  other  species  to  follow  a  line  remarkably  similar  to  that  noted. 
From  the  northwest  into  South  Carolina,  even  to  the  coast,  there  seems  to 
be  a  migration  route  analagous  to  this.  Along  it  would  seem  to  move, 
in  a  southeastly  migration,  such  forms  as  Brewer's  Blackbird,  Yellow- 
headed  Blackbird,  Leconte's  Sparrow,  Prairie  Horned  Lark,  typical  plains 
forms. 
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PKELIMINABY  LIST  OF  INDIANA  MAMMALS. 

1.  Didelphu  virginiana  Shaw,     Common  Opossum. 
Randolph  county  (Cox). 

Wabash  county.    Specimen  in  Galbraith's  collection. 
Benton  county.    One  sent  me  from  there  the  winter  of  1889-90. 
Carroll  county,  Vigo  county,  Monroe  county.     I  have  seen  it  in  all  of 

these  counties  (Evermann). 
Parke  county.     W.  S.  Blatchley's  brother  caught  seven  in  one  night  the 

fall  of  1890  near  Rockville.     Very  plenty  (M.  H.  Anderson).    Many 

are  brought  in  every  winter  to  the  market  at  Terre  Haute. 
Pike  county.     (Abundant),  Indiana  Farmer. 
Howard  county.    Formerly  abundant  until  the  winter  of  1855-6,  when 

they  were  almost  exterminated  by  severe  winter.    Since  that  time 

have  been  very  scarce.    One  seen  winter  of  1885-6  (A.  W.  Moon). 
Huntington  county.    Wm.  E.  Bardsley  reports  an  opossum  killed  near 

Pleasant  Plain  the  winter  of  1892-3. 
Hendricks  county.    Unusually  abundant  near  Hadley  winter  of  1892-3. 

Reported  in  Indiana  Farmer,  Feb.  4,  1893,  (A.  Hadley). 
Franklin  county.     Have  not  been  noticeably  abundant  for  a  number  of 
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years,  until  1892,  when  quite  a  number  were  reported,  even  coming 
into  Brookville  and  killing  poultry. 

Miami  county.  Abundant  until  the  winter  of  1854  (I  think  it  was). 
Only  a  few  have  been  seen  since  (Oliver  Borden). 

Porter  county.  Opossums  are  becoming  numerous  in  this  section  of 
the  state  (R.  B.  Trouslot). 

St.  Joseph  county.     A  number  found  winter  of  1892-3  (H.  H.  Swain). 

Dr.  Jordan,  in  his  Manual,  says  the  first  toe  is  without  a  claw.     I  have  a 
specimen  that  has  a  well-developed  claw  on  each  of  the  first  three  toes 
(Evermann). 
2.  Lepus  sylvaticus  Bachman.     Cotton-tail. 

Abundant  all  over  the  state.    Two  young  ones   found  at  Brookville, 
January  8,  1890. 
:'..  Lepus  campestris  Bachman. 

Mr.  Chas.  L.  Reynolds,  of  Frankfort,  informs  me  that  he  mounted  one 
that  was  taken  near  Chauncy,  in  the  summer  of  1888.  The  speci- 
men is  now  in  the  possession  of  Mr.  Max  Spring,  a  stationer,  of 
La  Fayette. 

In  the  winter  of  1876-77,  I  was  told  that  an  unusual  rabbit  was  caught 
near  Prince  William,  in  Carroll  county  (Evermann). 

4.  Erethizon  dorsatus  (L.).     Canada  Porcupine. 

Mr.  C.  L,  Reynolds  says  he  saw  a  porcupine  on  the  Wild  Cat  creek,  near 
La  Fayette,  about  eleven  years  ago.  Dr.  Haymond  gives  it  in  his  mam- 
mals of  Franklin  county.  Mr.  E.  R.  Quick  reports  it  having  occurred 
several  years  since.  My  mother  gave  me  a  vivid  account  of  a  fight  be- 
tween a  dog  and  a  porcupine  which  she  witnessed  in  Franklin  county 
forty  or  more  years  ago  (Butler). 
La  Grange  county  (S.  D.  Steininger,  1860-187G). 
Huntington  county.     Formerly  observed;  none  reported  in  past  seven 

or  eight  years  (W.  E.  Bardsley). 
Grant  county.     In  the  fall  of  1892  a  fine  specimen  of  the  porcupine  was 

taken  near  Marion  (E.  L.  Guthrie). 
Randolph  county.     Quite  common  twenty  years  ago,  now  not  found 
(Cox). 

5.  Zapus  hudsonicus  (Zimm.).     Jumping  Mouse. 

Mr.  A.  J.  McCarthy,  of  Burlington,  Carroll  county,  says  in  the  spring 
of  1890  he  caught  three  mice  that  had  very  long  tails  and  very  long 
hind  lege,  but  short  fore  legs.    They   were  seen  by  J.  M.   Beck  also. 


126 

They  are,  apparently,  jumping  mice.  Mr.  A.  B.  Ulrey  reports  a  speci- 
men from  Wabash  county  in  Mr.  Galbraith's  collection. 

La  Grange  county.     According  to  S.  D.  Steininger. 

Reported  by  Ernest  W.  Vickers  from  Mahoning  county,  Ohio. 

Vigo  county.     Terre  Haute,  1889  (W.  S.  Blatchley). 

Stark  county.  Rather  common,  frequenting  wild  sod  (Amos  P.  At- 
■wood). 

Knox  county.  Not  uncommon,  especially  in  the  low  prairie  lands 
along  the  Wabash  river  (J.  M.  Risley). 

Howard  county.     Rare.    Only  two  seen  in  a  lifetime  (Isaac  F.  Street). 

6.  Geomys  bursarim  (Shaw).     Pocket  Gopher. 

Mr.  W.  W.  Archibald,  of  Newton  county,  tells  that  "  a  brown  pouched 
gopher  is  found  in  that  county,  but  it  is  not  comtnon  "  (Evermann). 

7.  Fiber  zibethkus  (L.).     Muskrat. 

Carroll,  Monroe,  Franklin  and  Vigo  counties.  It  seems  common  in 
Vigo  county.  In  the  Five-mile  pond,  n«-ar  Terre  Haute,  I  counted 
140  houses  the  other  day,  and  in  the  Goose  pond,  ten  miles  south  of 
Terre  Haute,  I  have  seen  many  houses.  A  trapper,  near  the  Goose 
pond,  told  me  that  for  several  years  he  had  caught  about  160  each 
year  at  this  pond  (Evermanu). 

La  Grange  county  (S.  D.  Steininger).  , 

Wabash  county  (Ulrey). 

Randolph  county  (Cox).     Common. 

Fayette,  Fulton  and  Marshall  counties. 

Ttie  paper  by  one  of  the  authors  on  the  habits  of  the  muskrat,  pub- 
lished in  the  American  Naturalist,  November,  1885,  gives  the  result  of 
the  observations  of  the  writer  in  the  White  Water  valley. 

8.  Synaptomyscooperi  Baird.     Lemming  Mouse. 

Franklin  county.  Identified  by  Dr.  Haymond  at  Brookville  thirty-five 
or  more  years  ago.  Its  range  appears  to  be  quite  restricted.  It  has 
been  found  on  Brown's  hill,  southeast  of  Brookville,  and  along  the 
bluflFs  for  a  mile  and  a  half  northwest  of  Brookville.  From  the 
stomach  of  a  hawk  killed  in  the  eastern  part  of  the  county  was  ob- 
tained the  skull  of  one  of  these  mice.  This  mouse  is  considered  to 
be  quite  a  rare  mammal.  In  1878  Mr.  E.  R.  Quick  discovered  its 
presence  in  numbers. 

Brown  county,  Nashville,  (Jordan) 

Washtenaw  county,  Ann  Arbor,  Mich.    Taken  by  Prof.  J.  B.  Steere.  He 
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informs  me  he  does  not  know  of  its  occurrence  elsewhere  in  the 
state.     At  Ann  Arbor  it  is  confined  to  a  very  restricted  locality. 

9.  Arvicolapinetorum  {LeC).    Pine  Mouse. 

Franklin  county.  To  Mr.  Quick  belongs  the  credit  of  obtaining  the 
first  reported  pine  mice  from  Indiana.  In  certain  localities  they 
are  some  years  plentiful  enough. 

Vigo  county.     Terre  Haute,  Nov.  3,  1890;  spring  1891. 

Randolph  county.     Farmland,  Jan.  1891.     (U.  O.  Cox). 

Wabash  county.    One  specimen.  North  Manchester  (A.  B.  Ulrey). 

10.  Arvicola  austerus  (Le  C). 

Franklin  county.     A  few  specimens  have  been  taken,  but  it  does  not 

appear  to  be  abundant. 
Vigo  county.     Terre  Haute,  May  1,  1891. 

11.  Aridcola  pennsylvanicus  Or d.     Meadow  Mouse. 
Franklin,  Carroll,  Wayne,  Vigo  and  Randolph  counties. 
Apparently  common  wherever  reported.     The  most  common  meadow 

mouse. 
Clinton  county.     A  partial  albino  taken  by  C.  J.  Reynolds  at  Frank- 
fort in  1890. 

12.  MusmttusL.     Black  Rat. 

Introduced  into  America  about  1544,  but  is  now  being  replaced  by  the 
succeeding.     Included  by  Dr.  Haymond  in   1869,  Franklin  county.   None 
have  been  reported  since. 
13    Mm  decumanus  Tallas.     Brown  Rat;  Norway  Rat. 

Our  common  rat.  Introduced  into  America  about  1775.  Appeared  in 
Brookville  in  the  summer  of  1827  (Haymond). 

14.  Mvs  mui<culus  (L.).    House  Mouse. 

Our  common  species.  Introduced — cannot  learn  the  date  of  its  intro- 
duction. 

15.  Evotomys  rutilus  gapperi  {?)  Coues.    Long-eared  Mouse. 

There  is  a  specimen  in  the  collection  of  C.  L.  Reynolds  at  Frankfort 
which  seems  to  belong  to  this  species.  It  was  taken  near  Montmorenci, 
Tippecanoe  county,  in  1889. 

16.  Calomys  americanus  Kerr.     Common  White-footed  Mouse. 
Carroll,  Monroe  and  Vigo  counties. 

I  have  oftt-n  caught  an  old  female  with  young  hanging  to  her  teats  and 
carried  her  by  the  tail  for  many  rods  before  the  young  would  drop  off. 
(Evermann). 
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La  Grange  county.    (Steininger). 

Franklin  county.  Very  common.  They  often  infest  the  dwellings  and 
outbuildings  of  the  country  residents.  Sometimes  nest  in  wood- 
pecker holes  or  other  cavity  in  an  old  snag. 

Randolph  county  (Cox). 

17.  Castor  fiber  (L.).    Beaver. 

This  was  certainly  rather  common  in  Indiana  in  early  days.  "  Beaver 
lake"  was,  no  doubt,  so  named  because  of  the  presence  of  beavers  there. 
Mr.  C.  L.  Reynolds  says  he  saw  a  beaver  swimming  in  the  Wabash  river 
about  twelve  miles  above  La  Fayette,  in  the  summer  of  1889.  He  says 
he  is  sure  of  it.  In  Sept.,  1888, 1  saw  a  skull  in  Mr.  Sampson's  collection 
at  New  Harmony,  that  was  taken  near  there  not  many  years  ago  (Ever- 
mann). 

Mr.  S.  D.  Steininger  says  there  are  traces  of  the  beaver  still  to  be  seen  in 
La  Grange  county. 

Beavers  were  formerly  found  in  eome  numbers  in  Franklin  county. 
In  Bath  and  Springfield  townships  were  extensive  colonies,  and  the  re- 
mains of  their  dams  are  still  to  be  seen.  They  were  also  found  along  the 
rivers.  In  the  spring  of  1883  Mr.  Edward  Hughes  obtained  the  skull  of  a 
beaver  from  the  alluvial  deposit  at  the  mouth  of  Yellow  Bank  creek  four 
miles  from  Brookville.  The  specimen  is  in  the  collection  of  the  Brook- 
ville  Society  of  Natural  History. 

Randolph  county.     Extinct.    Traces  of  beaver  dams  still  found  (Cox). 

18.  Ardomys  monax  (Y,.) .     Ground  Hog. 
Franklin,  Carroll,  Monroe  and  Vigo. 
Randolph  county  (Cox). 

Wabash  county  (Ulrey). 

La  Grange  county  (Steininger). 

Generally  very  abundant  and  very  destructive. 

19.  Spermophilus  tridecemlineatus  (Mitchill).     Striped  Gopher. 

In  the  summers  of  1883  and  1884  I  saw  perhaps  three  or  four  individuals 
in  Tippecanoe  township,  Carroll  county,  just  west  of  Pittsburg.  In  Vigo 
county  it  seems  to  be  rather  common.  I  have  the  skin  of  one  taken  near 
Terre  Haute,  a  few  years  ago,  and  given  me  by  Miss  Ida  Lawrence.  Mr. 
W.  S.  Bldtchley  has  one  taken  just  north  of  Terre  Haute,  in  the  spring  of 
1888.  Last  spring  I  saw  one  alive  southeast  of  Terre  Haute,  and  in  June 
last  I  saw  a  dead  one  hanging  on  the  fence,  five  miles  south  of  the  city. 

Miss  Helen  Rankin,  who  lives  three  miles  north  of  Terre  Haute,  tells 
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me  that  it  is  seen  on  their  farm  every  summer.     [Evermann.] 

Mr.  C.  L.  Reynolds  has  one  that  was  taken  near  La  Fayette.  He  says 
he  has  seen  them  in  the  grouuds  of  Purdue  University. 

Mr.  W.  W.  Archibald  says  it  is  pretty  common  in  Newton  county. 

La  Grange  county  (Steininger). 

Benton  county.  Has  been  reported  from  both  Benton  and  White 
counties  by  Mrs.  D.  C,  Ridgley. 

White  couQty.  Mr.  Charles  Dury  informs  me  there  are  some  speci- 
mens in  the  Cuvier  club  collection,  Cincinnati,  Ohio,  that  were 
taken  at  Chalmers. 

Mr.  Jas.  O.  Dunn  reports  having  kept  two  striped  gophers  in  a  cage  for 
nearly  a  year. 

Dr.  C.  Hart  Merriam  informs  me  that  Robert  Potter  sent  him  a  speci- 
men of  this  species  taken  at  Austin,  Oakland  county,  Mich.,  and  further 
that  he  received  a  specimen  from  J.  W.  Anderson,  Lakeville,  Oakland 
county,  Mich. 

Found  in  some  numbers  by  Dr.  R.  M.  Byrnes,  in  1862,  near  Middletown, 
Butler  county,  Ohio.  See  Langdon  Mammalia  of  the  vicinity  of  Cincin- 
nati. 

20.  SpermopfdlusfranJdini  Sabine.     Gray  Spermophile. 
Remington,  Jasper  county.     Abundant. 
Monticello,  White  county  (Jas.  O.  Dunn). 

This  is  the  first  reported  occurrence  in  Indiana.  Farther  notes  on  its 
range  in  the  state  are  desired. 

Dr.  C.  Hart  Merriam  iaforms  me  that  the  U.  S.  Department  of  Agricul- 
ture received  a  specimen  of  S.franklini  ia  flesh  from  R.  Carroll,  Earl  Park, 
Benton  county,  Indiana,  also  tbat  J.  B.  Chesebrough  reported  its  occur- 
rence at  Kentland,  Newton  county.  Dr.  Merriam  writes  he  has  two 
records,  one  from  Robert  Potter,  Austin,  Oakland  county,  and  the  other 
from  J.  W.  Anderson,  of  Lakeville,  Oakland,  county,  Mich. 

21.  lamias  striatus  (L.).     Ground  Squirrel. 
Carroll  county.     Abundant. 

Monroe  county.     Abundant. 
Vigo  county.     Abundant. 
Wabash  county  (A.  B    Ulrny). 
Randolph  county  (U.  O.  C-ix).     Common. 
Franklin  county  (Haymond;  Butler). 
La  Grange  county  (Steininger). 
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22.  Sciuru.s  hudsonicm  Erxlebfn.     Red  Squirrel.     Chickaree. 
Miami  county  (J.  C.  Cunningham). 

Fulton  county.     Shot  one  near  Kewanna,  12-24-'89. 
Wabash  county  (Ulrey  ;  Blatchley). 
Randolph  county  (Cox).     Occasionally  seen. 
Blackf()rd  county  (Cox).     Abundant. 
Franklin  county  (Haymond). 
La  Grange  county  (Steininger). 

Huntington  county.     The  most  common  squirrel.     Some  neighbor  boys 
raised  fourteen  young  in  1892  ( W.  E.  Bardsley). 

23.  Sciurm  carolinensis  caroUneiisis  Allen.     Southern  Gray  Squirrel. 
Franklin  c  mnty.    Some  years  quite  common  in  this  part  of  the  state. 

Both  forms  are  found  here.    The  gray  squirrel  is  still  plenty  enough 
to  be  extensively  hunted. 

24.  Sciurus  carolinensis  h-ucotis  Gapper.     Northern  Gray  Squirrel. 
Carroll  county.     Formerly  abundant. 

Monroe  county.     Not  common  now. 

Vigo  county.    Not  common  now. 

Wabash  county  (Ulrey), 

Randolph  county  (Cox).    Common  in  places. 

Franklin  county  (Haymond). 

This  squirrel  is  now  much  less  common  than  it  was  fifteen  to  twenty- 
five  years  ago.  I  have  for  five  years  watched  the  Terre  Haute  market,  and 
in  all  that  time  I  have  not  seen  over  a  dozen  gray  squirrels,  while  hun- 
dreds of  fox  squirrels  were  seen.  The  few  gray  squirrels  that  I  did  see  in 
the  market  here  came  from  the  lower  Wabash  somewhere  (Evermann). 

La  Grange  county  (Steininger). 

This  form  with  the  other  is  found  in  Franklin  county,  though  the 
numbers  vary  from  year  to  year. 

I  myself  have  not  seen  a  black  squirrel  for  many  years,  though  they 
were  not  rare  in  Carroll  county  when  I  was  a  boy. 

It  is  now  agreed  that  the  Black  Squirrels  are  a  form  of  the  Northern 
Gray  Squirrel.  They  were  formerly  quite  common  in  southeastern  Indiana, 
but  are  now  never  seen.  The  lessening  of  the  numbers  of  this  form,  leucotis, 
and  the  increase  of  the  numbers  of  the  southern  form,  carolinensis,  is  noted 
by  most  of  the  inhabitants.  The  older  men  speak  of  the  disappearance  of 
the  black  and  of  the  graj*^  squirrels  "  we  used  to  have,"  and  of  the  ap- 
pearance of  the  reddish  gray  squirrels,  which  they  term  a  cross  between 
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the  gray  and  the  fox  squirrels.  Dr.  Haymond,  1809,  says  :  "  Years  ago 
there  were  about  one- sixth  of  the  squirrels  in  southeastern  Indiana  black  ; 
in  northeastern  Indiana  nearly  half  of  them  were  black.  There  are  no 
black  squirrels  to  be  seen  in  southeastern  Indiana,  neither  has  there  been 
for  several  years.  *    The  further  north  I  have  gone  in  this  state  the 

more  black  squirrels  I  have  seen."     In  1872  the  last  black  squirrel  was 
seen  in  Franklin  county. 
25.  Sciunis  ntger  ludovicinnus  Allen.     Fox  Squirrel. 

Carroll,  Monroe  and  Vigo  counties.  Still  common  in  each  of  these 
counties. 

Wabash  county  (Ulrey).  One  in  Galbraith's  collection  with  the  under 
parts  black. 

Randolph  county  (Cox).  One  killed  near  Farmland  last  summer  that 
was  about  half  black.  An  uncle  of  Mr.  Cox,  several  years  ago 
found  a  nest  of  young  fox  squirrels,  of  which  two  were  red,  two 
white  and  two  black. 

Last  year  a  white  (albino)  squirrel  was  sent  me  from  Bloomington.  It 
was  taken  in  Brown  county. 

Two  white  squirrels  were  seen  occasionally  on  Coal  creek,  in  Vigo 
county,  last  year. 

Query. — Do  we  not  find  melanism  and  albinism  in  both  gray  and  fox 
squirrels  ? 

Fox  squirrels  remain  about  stationary  as  to  numbers  in  Franklin  county. 
Generally  the  gray  squirrels  are  much  more  frequent.      Albino  examples 
are  met  with  almost  every  year. 
20.  Sciuropterus  volans  (L.).     Common  Flying  Squirrel. 

Carroll,  Moaroe  and  Vigo  counties.  I  have  never  found  this  squirrel 
very  common  in  any  of  these  counties. 

April  10, 1890, 1  found  a  nest  containing  two  young,  south  of  Terre  Haute. 
They  were  in  a  woodpecker's  hole  in  a  maple  snag,  about  twenty  feet 
from  the  ground.  I  broke  the  snag  at  the  hole  and  took  the  two 
young  and  placed  them  on  the  ground  near  the  root  of  the  tree.  The 
mother  had  come  out  of  the  hole  upon  my  first  striking  the  tree  and 
flown  to  another  tree  near  by,  where  she  remained,  watching  my  move- 
ments. After  some  little  time,  she  flew  back  to  the  snag.  Of  course,  she 
seemed  disturbed  by  the  changed  appearance  of  things.  She  looked  all 
about,  and  finally  came  down  to  the  ground,  took  one  of  the  young  in  her 
mouth,  and  ran  up  to  the  top  of  the  snag.    Pretty  soon  she  flew  across  to 
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another  tree,  perhaps  thirty  feet  away,  with  the  young  one  in  her  mouth, 
and  ran  up  the  tree  to,  perhaps  a  height  of  fifty  feet,  where  she  found 
a  knot-hole  into  which  she  carried  the  young.  In  a  moment  she  reap- 
peared and  flew  back  to  the  snag  after  the  other  young.  I  had,  in  the 
meantime,  stationed  myself  by  the  young,  ready  to  catch  the  old  one 
when  she  came  to  seize  it.  After  several  advances  and  retreats,  she  finally 
came  and  seized  it  in  her  mouth  and  was  putting  up  the  snag  when  I 
caught  her. 

On  December  16,  1890,  I  received  three  live  ones  from  Burlington,  Car- 
roll county,  that  had  been  caught  by  J.  M.  Beck.    In  felling  a  tree  he 
found  a  family  of  six, -three  of  which  he  caught  and  sent  to  me. 
Randolph  county.    Mr.  Cox  reports  it  not  so  common  as  it  was  form- 
erly.    He  says  that  on  Thanksgiving  day,  a  few  years  ago,  he  found 
fifteen  in  a  small  rotten  stump,  a  little  higher  than  a  man's  head. 
Wabash  county  (Ulrey).    This  squirrel  makes  a   very  interesting  pet. 
Franklin  county.      Very  abundant  in  Franklin  county.      They  breed 
during  the  sugar  making  season  in  early  spring.      It  is  remarkable 
what  a  number  of  these  animals  can  be  found  by  going  from  snag 
to  snag  and  pounding  upon  it  at  that  time  of  the  year.    I  have  found 
their  nests  in  woodpecker's  holes  in  tall  sycamores  and  in  various 
buildings,  including  dwellings. 
La  Grange  county  (Steininger). 

27.  Blarina  brevicauda  Say .     Mole- shrew. 
Carroll,  Monroe  and  Vigo  counties. 
Tippecanoe  county.     (Reynolds'  collection.) 

I  have  seen  a  good  many  of  these  shrews  in  Monroe  county,  and  a  few  in 
Carroll  and  Vigo.  On  two  orcasions  I  put  a  shrew  and  a  white-footed 
mouse  in  the  same  tin  can,  with  the  same  result  each  time — the  shrew  ate 
the  mouse  (Evermann). 

La  Grange  county  (Steininger). 

Franklin  county.     Common. 

See  my  paper  "On  Indiana  Shrews,"  Proc.  Ind.  Academy  of  Science 
1891,  pp.  161-3,  for  an  account  of  the  insects  that  were  found  by  Chas. 
Dury  in  a  nest  of  this  species.     (Butler). 

Vigo  county.     One  specimen,  spring  1891. 

Randolph  county,  1891  (Cox). 

28.  Blarina  exilipes  ( Baird ) . 

I  have  seen  but  four  specimens  of  this  little  shrew,  all  of  which  were 
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taken  by  Mr.  H.  INI.  Hawlej-,  near  Terre  Haute.  The  first  one  was  brought 
me  by  him  Jan.  18,  1890,  the  next  Oct.  1,  1890  and  the  next  Oct.  10, 1890. 
Mr.  Hawleysays  it  is  not  very  common  about  his  place,  but  that  his  cat 
manages  to  catch  four  or  five  every  year.  He  calls  it  the  bee  mole,  because 
it  gets  into  his  bee  hives  and  there  builds  its  nest  and  feeds  upon  the 
brood  (Evermann). 

Franklin  county.     Sometimes  taken. 

Randolph  county.     Farmland,  winter  1890  (U.  O.  Cox). 

29.  Blarlna  platyrJnyius  (IfeK.).     Common  Shrew. 

Wabash  county.  A  specimen  of  this  shrew  was  taken  by  Mr.  A.  B. 
Ulrey  at  North  Manchester.  This  is  the  only  reported  occurrence 
in  the  state. 

30.  Blarina parva  (Say).     Least  Shrew. 
Franklin  county  (Butler). 

Two  small  shrews,  submitted  by  Mr.  E.  R.  Quick  to  Dr.  Langdon,  were 
referred  to  Dr.  Coues.  That  gentleman,  Jan.  15,  1879,  wrote  Dr.  Langdon: 
"  I  have  not  the  slightest  doubt  that  you  have  the  veritable  animal  of  Say 
{Sarex  parva)  in  the  specimen  you  send."  It  is  not  uncommon  about 
Brookville. 

Marion  county  (Jordan).     Bray  ton,  Ohio  Mammals. 

Ann  Arbor,  Washtenaw  county,  Mich.  Reported  by  Prof.  J.  B.  Steere 
who,  however,  informs  me  ^lat  he  is  not  certain  of  its  identity, 

31.  Blarina  cinerea  (Bach.).     Cinereus  Shrew. 

Jefferson  county.  A  dead  shrew,  found  by  me  near  Hanover,  in  1877 
was  referred  to  the  late  Prof.  S.  F.  Baird,  and  he  returned  it,  saying 
that  it  was  this  species. 

32.  Scalops  aquaticas  (L.).    Common  Mole. 
Carroll,  Monroe  and  Vigo  counties  (E). 
Tippecanoe  county  (Reynolds). 
Randolph  county  (Cox). 

Franklin  county  (Haymond  ;  Butler).     Many  moles  taken  here  are  more 

or  less  marked  with  white  on  throat  and  lower  parts. 
Rather  common  in  all  the  above  named  counties. 
La  Grange  county  (Steiningerl. 

33.  CovAylura  cristata  (L.).     Star- nosed  Mole. 

The  first  specimen  of  this  mole  taken  in  Indiana  was  secured  by  Mr.  J. 
C.  Cunningham,  near  Denver,  Miami  county,  July  5,  1887.  The  tak- 
ing of  this  specimen  was  reported  by  Mr.  Evermann  at  the  meeting  of  the 
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Academy  in  December,  1887,  this  note  being  afterward  published  in  the 
American  Naturalist,  vol.  XXII,  p.  359.  Mr.  Butler  also  examined  the 
specimen  and  reported  it  in  Journal  of  the  Cincinnati  Soc.  Nat.  Hist,  for 
January,  1-888,  p.  214.  The  specimen  was  deposited  in  the  Museum  of  the 
Indiana  State  Normal  School,  but  was  lost  in  the  fire  of  April  8,  1888. 

Miami  county.  Mr.  Wm.  Heddleson  near  Deedsville,  captured  a 
Star-nose  Mole,  March  19,  1894.  The  specimen  is  now  in  posses- 
sion of  Mr.  C.  F.  Fite  of  Denver.     (J.  G.  Cunningham). 

Ernest  W.  Vickers,  Ellsworth,  Mahoning  county,  Ohio,  informs  me  of 
the  occurrence  of  this  species  in  that  county,  also  in  Cuyahoga  county 
near  Cleveland. 

Prof.  J.  B.  Steere  informs  me  the  Star-nosed  Mole  is  abundant  at  Ann 
Arbor,  Mich,  in  low  swampy  ground  which  has  been  drained.     He  has 
also  taken  it  in  Ionia  county,  Mich. 
34.    Vespertilio  gryphm  Fr.  Cuv.     Little  Brown  Bat. 

Carroll  county,  Monroe  county,  Vigo  county.  Common  in  all  of  these 
counties.     (E.) 

Wabash  county.     Ulery's  collection. 

Tippecanoe  county.     Reynold's  collection, 

Clinton  county.    Collection  of  Mr.  Al.  Keyes. 

La  Grange  county  (Steininger). 

Franklin  county  (Haymond).     The  mpst  common  bat  in  southeastern 
Indiana. 
;')5.    Vespertilio  gryphui<  liiclfxgus  (LeC). 

Vigo  county.  A  specimen  taken  at  Terre  Haute  in  1889.  (Evermann). 
3(i.  Lasionycteris  noctiragran^  (Le  C).    Silvery  Bat. 

LaPorte  county.  I  have  a  specimen  taken  near  Michigan  City,  May  10, 
1890,  and  presented  to  me  by  INIrs.  D.  C.  Ridgley. 

Franklin  county.    Has  been  taken  by  E.  R.  Quick. 

Marion  county.  Two  specimens  in  the  collection  of  W.  P.  Hay,  Irving- 
ton.    One  taken  in  1886,  the  other  in  1889. 

37.  Adelonycteris  fuscns  (Beanv.).    Brown  Bat. 

Vigo  county.    A  specimen  taken  by  me  in  1889  at  Terre  Haute.     (Ever- 
mann). 
Franklin  county.     Identified  by  Mr.  Quick. 

38.  Atalapha  noreboracen^ls  Erxlehen.     Red  Bat. 

Carroll  county,  Monroe  county,  Vigo  county.  Rather  common  in  all 
these  counties. 
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Wabash  county.     Ulrey's  collection.     Took  one  at  Terre  Haute,  Sept" 

8,  1890. 
Franklin  county  (Haymond).     Next    to  the  Little   Brown  Bat  this  is 

perhaps  the  most  common  species  in  southeastern  Indiana. 
3(1.  Alalapha  cinerea  (Beauvais).     Hoary  Bat. 

"White  county.     A  specimen  taken  in  White  county  (1890)  by  Miss  Eva 

Chamberlain. 
Franklin  county  (Haymond).     Has  been  taken  by  E.  R.  Quick. 

40.  Vesperuyo  caroUnensis  (GeoflF.  i.     Carolina  Bat. 
Franklin  county.     Identified  by  Mr.  Quick. 

41.  Cariacns  virginianus  (Boddiert).     Virginia  Deer. 
Commmon  in  the  early. days. 

Franklin  county   (Haymond — 1847,  Butler).     I  have  no  recent  records, 

unless  La  Grange  county,  1870,  (Steininger)  be  alright. 
Itipley  county.     Only  few  years  ago.     (Butler). 

42.  CervHs  canadensis  Erxleben.     Wapiti ;  Elk. 

Franklin  county.  Was  fqund  comparatively  rarely  in  the  White  water 
region  at  the  time  of  its  settlement  and  soon  after  disappeared.  I 
have  evidence  of  its  occurrence  in  > Ripley  county  subsequent  to 
1810.  Its  former  abundance  was  indicated  early  in  the  century  by 
the  great  numbers  of  antlers  to  be  found  in  the  beds  of  the  streams 
most  of  which  soon  disappeared,  but  often  they  are  still  found  buried 
beneath  the  surface  of  the  soil. 
4o.  Bison  bison  (L.).     Bison  ;  Buffalo. 

The  Bufi'alo  is  on  the  seal  of  the  state  of  Indiana,  and  was  no  doubt  found 
in  the  state  in  an  early  day.  Allen,  in  Ninth  Report  of  the  U.S.  Geological  and 
Geographical  Survey,  1875,  pp.  502,  etc.,  gives  all  that  he  could  find  as  to  its 
former  distribution  in  North  America.  From  this  it  appears  that  it  was  at 
one  time  abundant  over  large  portions  of  Indiana.  Charlevoix,  writing  in 
1720,  says  "  all  the  country  that  is  watered  by  the  Ouabache  and  by  the 
Ohio  which  runs  into  it,  is  very  fruitful.  It  consists  of  vast  meadows, 
well- watered,  where  the  wild  Buffaloes  feed  by  thousands."  Yaudreuil, 
writing  about  the  same  time,  and  La  Hontan  who  saw  Lake  Erie  and 
the  surrounding  country  in  1687,  also  speak  of  the  Buffalo  as  being  abund- 
ant in  this  region  then.  See  also  Audubon's  article  on  the  Buffalo  given 
in  The  Life  of  Audubon  bv  Mrs.  Horace  St.  John. 

Franklin  county.    Only  the  earliest  settlers  and  they  but  once,  so  far  as 
can  be  learned,  reported  the  occurrence  of  the  Buffalo  in  this  county 
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about  four  miles  southeast  of  Brookville.  The  last  one  reported 
from  Ohio  was  in  1795.  They  doubtless  left  Indiana  about  1800. 
That  they  once  were  very  abundant  in  the  Ohio  valley  is  shown  by 
the  abundance  of  their  remains  at  "  Big  Bone  Lick"  in  Kentucky. 
The  earlier  explorers,  too,  tell  us  of  their  numbers.  Col.  Croglan,  in 
May,  1765,  speaking  of  Kentucky  just  below  the  mouth  of  the  Big 
Miami  river,  on  the  way  to  "  Big  Bone  Lick,"  says :  "On  our  way  we 
passed  through  a  fine  timbered  clear  woods :  we  came  into  a  large 
road  which  the  Buffaloes  have  beaten,  spacious  enough  for  two 
waggons  to  go  abreast,  and  leading  straight  into  the  Lick." 

44.  Procyon  lotor  (L.),     Raccoon 

Carroll  county,  Monroe  county,  Vigo  county.     Formerly  more  common 

than  now. 
Wabash  county  (Ulrey).     Galbraith's  collection. 
Randolph  county  (Cox).     A'ery  abundant. 
Franklin  county.     Still  found  in  some  numbers. 
La  Grange  county  (Steininger). 

45.  Ursm  americanus  Pallas.    Brown,  Black  or  Cinnamon  Bear. 
Franklin  county.    No  doubt  common  in  Indiana  at  one  time,  but  there 

are  few  exact  records.    The  last  Bear  was  seen  in  Franklin  county 
about  1839.     A  few  years  ago  the  skull  of  a  bear  was  found  in  a  hol- 
low tree.    It  was  brought  to  Dr.  Haymond,  who  turned  it  over  to 
Mr.  Butler.     It  is  now  in  Mr.  Quick's  collection. 
La  Grange  county,  1878  (Steininger). 

46.  Xi«?ra /(»c?.-*omca  (Lac^pede),     American  Otter. 

Franklin  county  (Haymond).  Mr.  C.  L.  Reynolds  tells  me  that  a  Mr. 
Wells,  at  La  Fayette,  has  an  otter  that  was  killed  near  there  not 
many  years  ago.  It  occurred  at  Venice,  Butler  county,  several  years 
ago.     (Dury.) 

47.  Mephith  nuphiiica  (Shaw).     Skunk. 

Carroll  County,  Monroe  county,  Vigo  county.  Not  uncommon  in  each 
of  these  counties,  though  less  so  than  formerly. 

Randolph  county.    Not  common.     (Cox). 

Wabash  county  (Ulrey). 

La  Grange  county  (Steininger). 

Franklin  county.  Still  abundant.  E.  R.  Quick  reports  the  capture  of  a 
fine  black  male  in  the  winter  of  1892-3.  This  seems  to  be  unusual 
as  the  general  impression  is  that  the  males  are  usually  light  col- 


ored.     Is  this  impression  correct  ? 

48.  Taxidea  ainertcana  (BoddiSTt).     American  Badger. 

One  was  killed  2  miles  east  of  Quaker  Hill,  or  5  miles  southwest  of  New- 
port, Vermillion  county,  in  1S80,  by  a  cousin  of  S.  B.  McCool  of  Quaker 
Hill.  Reported  by  Mr.  F.  T.  Peters.  Mr.  S.  D.  Steininger,  says  'the  bad- 
ger has  been  found  in  Elkhart,  La  Grange,  Steuben,  De  Kalb,  Noble  and 
Kosciusko  counties.  Four  have  been  caught  in  La  Grange  county  within 
the  last  ten  years,  the  last  one  in  1887.  Three  were  caught  in  the  north- 
east part  of  Elkhart  county  in  1888.  In  1880  a  black  one  was  caught  in 
Noble  county,  the  hide  of  which  was  sold  to  Chas.  Edson. 

Grant    county.     A  badger  was  reported  taken  but  could  not  verify  it 

(E.  L.  Guthrie). 
Franklin  county.     July  28,  1-889  a  badger  was  killed  near  Metamora. 
Upon  examining  it  the  gentleman  who  killed  it  said  two  others  had 
been  taken  the  preceding  year  (1888). 

49.  PutoriKx  vison  (Schreber).     Mink. 

Carroll  county,  Monroe  county,  Vigo  county.  I  have  seen  it  occasion- 
ally in  each  of  these  counties.     (Evermann.) 

Wabash  county  (Ulrey).    Galbraith's  collection. 

Randolph  county.  Common  (Cox).  Mr.  Cox  reports  that  a  mink  killed 
24  half-grown  chickens  for  him  in  one  night  two  years  ago.  Each 
chicken  was  bitten  only  through  the  head. 

Tippecanoe  county.    Reynold's  collection. 

La  Grange  county  (Steininger). 

Franklin  county.  Not  uncommon  in  certain  locatities,  especially  about 
drift  piles  along  streams.  Last  year,  1893,  the  writer  saw  three  minks 
at  one  time  in  daylight  about  a  drift  pile  within  the  corporate  limits 
of  the  town  of  Brookville.  Putorius  nigrescens  (A.  and  B.).  Little 
Black  Mink  is  not  now  thought  to  be  a  distinct  species.  Both  forms 
are  found  in  Franklin  county. 

50.  Putoriits  erminea  (L.).     Weasel. 

Carroll  county,  1878 ;  Monroe  county,  1883 ;  Vigo  county,  1890.  I  have 
seen  the  weasel  in  each  of  these  counties,  but  never  found  it  com- 
mon (Evermann). 

Wabash  county  (Ulrey).     Galbraith's  collection. 

Randolph  county  (Cox).     Occasional. 

La  Grange  (Steininger). 

Franklin  county.     Not  uncommon.    Some  reported  every  year. 
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51.  Vulpes  vuJpes  {Jj.).     Red  Fox. 

Carroll  county,  Monroe  county,  Vigo  county.  Rather  common  in  each 
of  these  countits.  In  Vigo  county  several  "fox  drives"  are  had 
every  winter  and  from  none  to  three  or  four  foxes  caught  each  time. 

Wabash  county  (Ulrey).     Galbraith's  collection. 

Randolph  county.     Common.     Cox. 

La  Grange  county  (Steininger.) 

Franklin  county.  According  to  Dr.  Raymond  the  Red  Fox  came  into 
the  county  about  forty  years  ago.  Previous  to  that  time  the  gray 
form  only  was  found.  They  are  numerous.  Fox  drives  were  much 
in  vogue  a  few  years  ago  but  none  have  been  had  for  several  years. 

52.  Urocyon  cinereo-argentatm  (Schreber).     Gray  Fox. 

Franklin  county.  These  foxes  are  numerous;  probably  as  much  so  as 
they  ever  were.  (Raymond,  1869).  They  are  still  found  but  are 
rare.  Their  shy  habits  perhaps  make  them  appear  less  numerous 
than  they  are. 

53.  Cank  lupus  (Say).     Wolf. 

Periodical  reports  of  "  wolves  "  are  heard,  but  there  is  no  definite  re- 
cord that  I  have  seen.    One  was  said  to  be  in  Clay  county  in  1890. 
,  Franklin  county.    Formerly  found  in  numbers.     Wolves  have  been  re- 
ported killed  within  twenty  or  twenty-tive  years  but  the  greater 
number  had  disappeared  before  that  time. 
Lake  county.    Several  wolves  said  to  be  "  Prairie  Wolves  "  found  along 
the  Kankakee  river  in  the  last  two  years.     (M.  A.  Brannon,  1890). 

54.  Lynx  canadensis  (Desmarest).     Canada  Lynx. 

Mr.  C.  L.  Reynolds  tells  me  he  mounted  a  Lynx  tbat  was  killed  in  1885. 
7  or  8  miles  west  of  Chauncey,  Tippecanoe  county. 
La  Grange  county,  1875  (Steininger.) 

Montgomery  county.     One  was  killed  Nov.  22,  1890  near  Garfield.     (Da- 
vid Binford.) 
Franklin  county.    Was  formerly  found  but  never  common. 

55.  Lynx  rafus  (Galdenstiirit).     American  WMld  Cat. 

Franklin  county.  In  1869  Dr.  Raymond  noted  "  occasionally  seen  but 
rare."  That  was  about  the  end  of  their  existence  in  this  county. 
Wild  cat  reports  arefseen  in  the  papers  almost  everj'  winter.  Defi- 
nite records  are  needed. 

56.  Felis  concolor  L.     American  Panther. 

Franklin  county.     Formerly  found.    Known  to  the  early  .settlers  as  Pan- 
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ther,  Painter,  Cougar,  Catamount.  Never  was  common.  But  few 
have  been  seen  since  1835.  Two  young  were  taken  east  of  Brook- 
ville  in  183S.  None  have  been  reported  for  thirt.v  years  or  more. 
Other  definite  records  needed. 


Species  concerxinu  which  further   knowledge  is  desirable  regarding 

THEIR    position    IN    THE    INDIANA    FaUNA. 

Nycticejm  kmneralk  O.  Thomas.     Twiliglit  Bat.    Pennsylvania  to  Nebraska 
and  South. 

.Sca;/>an«H  ai/;er/canus  (Bartram).    Hairy-tailed  Male.   Massachusetts  to  Ohio. 
Adams  county,  Ohio. 

Scalop.t  argentatm  A.  and  B.    Prairie  Mole.     Silvery  Mole.     Michigan  to 
Louisiana  and  West. 

Neosore.v  jictl'^i^tr is  [llich.).    Water  Shrew.     Massachusetts  to  Pocky  Moun- 
tains and  North. 

Sorex  farsteri  (Rich.).     Forster's  Shrew.     Northern  U.  S.  to  Pennsylvania. 

Sorex  coriperi  Bach.    Cooper's  Shrew.  Massachusetts  to  Nebraska  and  North. 

Brachysorex  harlani  (Duver.) 

Brachysorex  brericandatus  (Duver.) 

Amphisorex  lesenrii  (Duver.) 
These  three  last  species  were  described  by  Duvernoy  in  1842.    The  two 

former  from  New  Harmony,  Ind.    The  latter  from  Wabash  valley,  Ind. 

Their  present  relationship  are  not  known. 

Ochetodonhninilis  (A.  and  B.).     Harvest  Mouse.    South  Carolina  to  Iowa, 
Utah  and  South. 

Calo7nyspalnslris  IlaT]an.  Rice-field  Mouse.  New  Jersey  to  Kansas  and  South. 
Madisonville,  Hamilton  county,  Ohio,  1876  (Langdon). 

Calomys  miclnganensis  (A.andB.).      Michigan  Field  Mouse.     Michigan  to 
Illinois  and  Kansas. 

Colomys  anreohts  {A.  and  B.).     Red  Mouse.    Pennsylvania  to  Illinois  and 
South. 

Neoioma floridana  Say  and  Ord.     Wood  Rat.     New  York  to  Colorado,  Ari- 
zona and  South. 

Lfpvn  paludri^  Bach.     March  Hare.     North  Carolina  to  South  Illinois  and 
South  in  Swamps. 

Lppus  aquaiim^  Bach.     Water  Hare.     South   Illinois  to   Louisiana  and 
Si)uthwest  in  caneb rakes  and  about  lowland  streams. 

Mephitis  putorim  (L.).     Little  Striped  Skunk.     AVisconsin  to  Georgia  and 
Southwest. 
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A  CONTRIBUTION  TO  A  KNO^WLEDGE]  OF  INDIANA  MOLLUSCA. 
By  R.  Ellsworth  Call. 

The  wonderful  diversity  of  physical  features  in  Indiana  contributes  to 
the  development  of  an  interesting  molluscan  fauna.  Swamp,  pond,  creek 
and  river  each  presents  forms  or  groups  of  forms  characteristic  of  such 
stations ;  hillside,  river  bottom,  prairie,  contributes  each  its  own  peculiar 
species.  So  that  in  a  state  of  such  widely  different  natural  conditions  it 
is  not  surprising  that  a  great  array  of  forms,  most  of  which  are  by  no 
means  conspicuous,  should  have  been  discovered. 

There  has  never  been  made  a  geographic  study,  within  this  state,  of  its 
mollusks.  Nor  have  systematic  collections  ever  been  made  of  so  much  as 
even  a  single  stream.  One  could  name  on  the  fingers  of  the  hands  the 
men  and  the  places  which  have  thus  far  yielded  our  sole  knowledge  of 
Indiana  mollusks.  It  is  the  object  of  this  paper  to  state,  in  a  few  words, 
the  present  condition  of  our  information  in  this  line  and  to  indicate  if 
possible,  the  direction  along  which  future  effort  should  be  made. 

It  does  not  need  words  of  mine  to  demonstrate  that  the  first  essential 
condition  to  a  complete  study  of  the  geographic  distribution  of  Indiana 
mollusca  lies  in  complete  and  painstaking  local  collections.  This  is  not 
the  task  of  a  week  nor  of  a  single  season.  The  habits  of  our  mollusks  are 
so  peculiar  that  certain  seasons  present  sometimes  many  forms  which  fail 
to  appear  again  for  several  successive  years.  Often,  even  in  the  case  of 
the  most  common  species,  numbers  of  individuals  are  spasmodically  great ; 
then  years  go  on  and  few  of  certain  forms  are  to  be  found.  No  less  in- 
teresting will  be  the  life  history  of  these  retiring  animals.  Not  the  life 
history  of  a  single  Indiana  species  is  known.  And,  so  far  as  my  informa- 
tion goes,  there  is  not  a  student  in  the  state  who  is  doing  more  than  col- 
lect the  pretty  and  variously  ornamented  shells  that  they  may  grace  a 
cabinet!  What  their  biological  significance  may  be  in  that  great  sum 
which  makes^  up  the  animal  life  of  Indiana  no  one  seems  to  be  investiga- 
ting. 

A  further  necessity  for  immediate  action  that  the  original  inhabitants 
of  the  state  may  be  listed  lies  in  the  danger  of  extinction  of  very  manv 
forms.  The  sewerage  of  towns  and  villages,  the  refuse  of  factories  and 
other  manufacturing  plants,  the  gradual  encroachment  on  the  primitive 
forests,  the  drying  up  of  streams,  the  drainage  of  swamps,  the  general  in- 
crease in  tilled  lands,  these  all  conspire  against  the  chances  of  perpetuity 
of  a  rich  molluscan  fauna.     What  is  done  must  be  systematically  done 
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and  thoroughly  and  at  once. 

This  "  Contribution  "  seeks  to  do  little  more  than  to  call  attention  to  a 
neglected  branch  of  animal  life  which  will  yield  the  student  a  mass  of 
valuable  data  and  prove  a  veritable  mine  of  pleasure.  In  it  there  has 
been  given  simply,  without  attempt  to  discuss  any  scientific  question,  a 
list  of  the  forms  credited  to  the  state.  Very  many  of  those  mentioned 
have  been  seen  within  the  state  or  in  colleetioDS  containing  authentic 
specimens.  Others  are  listed  on  the  authority  of  undoubtedly  correct  wri- 
ters. How  much  has  been  already  accomplished  and  what  yet  remains 
to  do  the  lists  themselves  will  indicate. 

The  general  plan  of  simply  naming  a  single  locality,  at  most  two  or 
three,  has  been  followed  in  order  that  a  definite  locality  within  the  state 
would  fix  the  form  as  belonging  to  the  Indiana  fauna.  Not  a  single  form 
has  been  admitted  that  has  been  recorded  from  neighboring  states  not- 
withstanding that  such  a  course  would  have  been  justifiable  on  the 
ground  that  the  artificial  lines  imposed  by  state  boundaries  are  unknown 
to  mollusks,  and  species  found  in  localities  close  to  Indiana  may  reasona- 
bly be  expected  within  its  limits.  This  course  would  have  largely  in- 
creased our  list,  but  it  was  preferred  to  make  a  record  only  of  those  shells 
known  in  the  state.  The  student  may  rest  assured  that  every  species 
named  herein  has  been  found  in  Indiana  and  will  be  found  again. 

An  attempt  at  a  bibliography  has  been  made.  But  works  or  papers 
dealing  with  our  shells  solely  are  very  few  in  number.  General  works 
there  are,  quite  numerous  too,  from  which  help  may  be  had.  These  two 
classes  of  information  are  given  below  in  separate  lists.  The  paucity  of 
literature  pertaining  to  this  state  will  be  evident  at  a  glance. 

The  Ohio  river  has  been  a  prolific  source  of  Unionidfe.  From  that 
stream  come  most  of  the  forms  of  wide  geographic  distribution ;  indeed, 
most  of  them  were  originally  made  known  from  that  river.  The  Wabash 
and  the  White  rivers  have  contributed  many  forms  but  most  of  them  are 
common  to  the  Ohio.  It  has  been  the  rule  to  insert  in  this  list  of  Indiana 
shells  all  the  species  which  were  originally  described  from  the  Ohio 
whether  there  is  special  record  of  their  occurrence  within  the  limits  of 
the  state  or  not. 

In  every  portion  of  the  commonwealth  it  is  hoped  that  persons  will  be- 
come interested  in  these  animals  sufficiently  to  collect  locally  and  send  to 
eome  central  point  what  may  be  found,  in  order  that  a  complete  list,  with 
distribution,  varietal  characters,  and  other  facts  of  a  biologic  nature  may 
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be  eventually  prepared.     It  is  hoped  every  reader  of  this  preliminary  pa- 
per will  become  personally  interested  in  the  matter. 

BIBLIOGRAPHY.       A. — GENERAL    WORKS. 

This  list  includes  general  faunal  lists  and  general  descriptive  works  in 
North  American  Oonchology.    In  all  of  them  are  to  be  found  matters  of 
more  or  less  interest  to  the  student  of  Indiana  mollusca. 
Poulson,  C  A.     A  Monograph  of  the  Fluvlatile  Bivalve  Shells  of  the 
river  Ohio,  containing  twelve  genera  and  sixty- eight  species.    1832. 
A  trauslation  of  Rafmesque's  older  work,  which  see. 
Say,  Thomas,  F.  M.  L.  S.     American  Conchology,  or  Descriptions  of 
the  Shells  of  North  America.     New  Harmony,  Indiana.    18o0-1834. 
Illustrated  by  colored  figures  from  original  drawings  executed  from  nature. 
Conrad,  T.  A.     Monograph  of  the  Family  Unionidse.     183-5-1839. 
Lea,  Isaac.  LL.  D.     Observations  on  the  Genus  Unio.     13  volumes,  4to. 
1830-1874. 

These  volumes  were  originally  published  as  portions  of  the  Transactions  of  the  Amer- 
ican Philosophical  Society  and  of  the  Journal  of  the  Philadelphia  Academy  of 
Sciences.  They  were  afterwards  collated  and  issued  separately  under  the  above 
title. 

A  Synopsis  of  the  Family  Unionida?.     Four  editions.     1830-1870. 

This  work  has  almost   a  complete  bibliography  of  the  Unionidse,  particularly  the 
American  forms.    There  are  also  tables  of  geographical  distribution,  but  these  are 
little  more  than  a  mere  list  of  the  original  localities  for  the  American  species. 
Catalogue  of  the  Unics,  Alasmodontas  and  Anodontas  of  the 
Ohio  river  and  ita  northern  tributaries,  adopted  by  the  Western 
Academy  of  Natural  Sciences  of  Cincinnati.    January,  1849,  pp.  19. 
There  are  listed  in  this  remarkable  little  brochure  fifty-six  species  of  Unio,  six  of 
Margariiuna,  and  five  of  Anodonta.    The  catalogue  is  remarkable  as  being  the  first 
open  expression  hostile  to  the  claims  of  both  Say  and  Raflnesque.    It  marks  the 
beginning  of  along  and  bitter  controversy,  from  the  eflfects  of  which  American 
malacology  has  not  yet  fully  recovered. 
Binney,  Amos.      Terrestrial    Air-breathing    Mollusks  of   the    United 
States.    Boston,  1851.    Three  volumes— text,  two  volumes  ;   plates,  one 
volume. 
Lea,  Isaac.      (Jheck  list  of  the  shells  of    North   America.      Unionidse. 
Washington,  1860. 

This  is  a  mere  list  of  species  without  definite  locality  references. 
Prime,  Temple.     Check  list  of  the  ghells  of  North  America.     Cydades. 
Washington,  1860. 
Same  limitations  as  the  work  last  cited. 
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Binney,  W.  G.     Check  list  of  the  shells  of  North  America.      Terrestrial 

Gasteropoda.     Washington,  1800.     Second  edition. 

List  number  II  of  this  work  Is  general  for  that  portion  of  the  United  States  which  in- 
cludes Indiana. 
Check  list  of  the  shells  of  North    America.     FbivmtUe   Gasteropoda. 

Washington,  1860. 
Rafinesque,  Constantine  Smaltz.    The  complete  writings  of,  on  recent 

and  fossil  Conchology.     Edited  by  Wm.  G.  Binney  and  George  W.  Tryon, 

Jr.     New  York,  1864. 

This  work  gives  all  the  published  work  of  Rafiuesque  in  this  department  of  science 
and  is  an  indispensable  adjunct  where  justice  and  fairness  govern  in  determining 
the  claims  of  authors.    It  has  been  misconstrued  and  misinterpreted;  its  value 
has  not  always  been  recognized. 
Stimpson,  ■William.    Smithsonian  Miscellaneous  Collections.    201.   Re- 
searches on  the  Hydrohiinx  and  allied  forms.     Washington,  1865. 
Prime,  Temple.     Smithsonian  Miscellaneous  Collections.    145.     Mono- 
graph of  American   Corbictdadiv,   recent  and  fossil.     Washington,  1865. 
Binney,  "Wm..  G-.     Smithsonian  Miscellaneous  Collections.     143.     Land 

and  fresh  water  shells  of  North  America.     Part  II.     Pulmonata  Limno- 

phUa  and  Tliallamphila.     Washington,  1365. 
Tryon,  George  W.,  Jr.     A  Monograph  of  the  Terrestrial  Mollusca  in- 
habiting the  United  States.     New  York,  1866. 
Lea,  Isaac.     Rectification  of  T.  A.  Conrad's  Synopsis  of  the  Family  of 

Naiades  of  North  America.     New  edition.     Philadelphia,  1872. 
Tryon,  George  W.,  Jr.     Smithponian  Miscellaneous  Collections.     253. 

Land  and  Fresh-water  shells  of  North  America.     Part  IV.     Strepomatidx. 

Washington,  1873. 
Harper,  George  "W.,  and  "Wetherby,  A.  G.     Catalogue  of  the  land 

and  fresh  water  Mollusca  found  in  the  immediate  vicinity  of  Cincinnati, 

Ohio.     Cincinnati,  1876. 

This  brochure,  which  originally  appeared  in  the  Journal  of  the  Cincinnati  So- 
ciety of  Natural  History,  is  very  valuable  as  an  indicator  cf  what  iheco  lector  m^y 
expect  in  the  Ohio  along  the  shores  of  Indiana.    It  lists  seventy-four    f/ftios,  eight 
Margaritanas  and  nine  Anodontas. 
Lewis,  James,  M.  D.     On  Unio  suhroslratus  Say.     In  Proceedings  of  the 

Academy  of  Natural  Science  of  Philadelphia.     1878.     Reprint,  p.  4. 

Contains  some  valuable  information  concerning  a  shell  originally  described  from 
this  state. 
Binney,  "Wm.  G.     Terrestrial   Air-breathing   Molluska  of    the  United 

States  and  the  adjacent  territories  of  North  America.     Bull.  Museum 
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Comparative  Zoology,  vol.  lY.    2  volumes,  1878. 

Call,  R.  Ellsworth.  Geographic  Distribution  of  the  Unloni<J,v  of  the 
Mississippi  Valley.  Bull.  Des  Moines  Academy  of  Science,  vol.  1,  num- 
ber 1,  pp.  5-56.     1885. 

Binney,  Wm.  G.  Bulletin  United  States  National  Museum,  No.  28.  A 
manual  of  American  land  shells.     Washington,  1885. 

"Wright,  Berlin  Hart.  Check  list  of  North  American  Unionkls:  and 
other  fresh  water  bivalves.    Portland,  Oregon,  1888. 

B. — LOCAL  LISTS  AND  SPECIAL  REPORTS. 

Plummer,  Dr.  John  T.  Scraps  in'  Natural  History  (Mollusca).  Amer- 
ican Journal  of  Science  and  Arts,  O.  S.,  vol.  XLVIII,  No.  1,  pp.  93- 
m.     1844. 

This  papp.r  gives  a  list  of  shells  found  about  Richmond,  Wayne  county,  Indiana. 
There  aie  in  it  the  names  of  twenty-one  species  of  land  shells,  eight  univalve  fresh 
water  forms,  one  Anodon,  two  Margaritanas,  and  one  Sphn'rium.  v 

Pleas,  E.  Shells  of  Henry  county.  In  "The  Nautilus,"  vol.  VII,  No. 
6,  pp.  (J8-70.     1893. 

This  pnper  lists  fifty- nine  species  and  varieties  of  land  mollusks  and  sixty-four 
spt-cies  and  varieties  of  fresh  water  forms.    They  were  all  found  within  five  miles 
of  Dunreith.    There  will,  doubtless,  be  some  question  of  correct  indentifications. 
Department  of  Geology  and  Natural  History.     Indiana.      16th 
Annual  Report,  pp.  428-468.     1889. 

This  volume  gives  a  mere  liitof  the  contents  of  certain  cases  in  the  State's  Museum, 
and  is  absolutely  valueless  for  any  conceivable  purpose.    Many  of  the  forms  listed 
are,  doubtless,  from  this  state,  but  in  the  absence  of  locality  references  the  list 
has  no  value  to  the  student.    The  proof-reading  is  a  marvel  of  carelessness. 
Moore,  D.  R.,  and  Butler,  A.  W.     Land  and  fresh  water  Mollusca  ob- 
served in  Franklin  county,  Indiana.    See  Bull,  of  the  Brookville Society 
of  Natural  History,  No.  1,  pp.  41-44.     1885. 

This  really  valuable  paper  gives  a  list  of  some  thirty-eight  species  and  varieties  of 

land  shells,  ten  species  of  fresh  water  univalves,  and  fifteen  species  of  fresh  water 

bivalves.    Of  the  latter,  seven  belong  to   Unio,  three  to  Margaritana  and  four  to 

Aaodonta.    One  belongs  to  Sphxrium. 

Say,  Thomas.     Dt- scriptions  of  several  new  species  of  shells  and  of  a 

new  specits  of  Lumbriciis.     Transylvania  Journal  of  Medicine,  vol.  IV. 

1831. 

On  pp.  525-529  occur  several  descriptions  of  shells,  among  which  one  Unio  {Unio  capil- 
Jm^)  from  the  WabHsh  river  and  one  land  shell  {Ilehcina  occulta)  from  near  New 
Harmony  are  found. 
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Cox,  E.  T.,  State  Geologist.     Geological  .Survey  of  Indiana.     Annual  Re- 
port for  1875. 

This  volume  coutains  a  paper  by  G.  M.  Levette,  entitled,  "  01>servatioiis  on  the  Depth 
and  Temperature  of  some  of  the  Lakes  of  Northern  Indiana."    There  is  given  in 
the  paper  a  list  of  fifteen  Unios,  one  Margaritana,  four  Anodons  and  nineteen  species 
and  varieties  of  fresh  water  univalves.    The  list,  except  the  portion  pertaining  to 
the  Unlonidx,  was  prepared  hy  Mr.  John  W.  Brykit,  of  Indianapolis.    It  is  intended 
to  cover  only  northern  Indiana. 
Stein,  Fred.     Geological  Survey  of  Indiana.     Annual  report  for  the  year 
1880.     Pp.  451-467.     Contains  the  molluscous  fauna  of  Indiana. 
There  are  listed  the  Unioncs,  Margaritanas,  Anodontas,  and  other  fresh  water  bivalves, 
of  several  genera  and  species.    Besides  these  there  are  given  the  genera  and  species 
of  freshwater  univalves,  and  all  the  known  species  and  varieties  of  land  shells. 
This  list  hears  the  distinction  of  being  the  very  first  to  endeavor  to  present  a  com- 
plete view  of  the  shell-life  Indiana. 

Species  described  from  Indiana. 
In  collating  the  lists  of  mollusks  known  from  this  state  it  has  been 
matter  of  great  interest  to  note  those  which  had  an  original  habitat  as- 
cribed to  some  part  of  Indiana.  This  was  to  be  expected,  perhaps,  since 
the  earliest  of  the  best  known  and  most  scientific  writers  in  conchology, 
Thomas  Say,  was  for  a  long  time  a  resident  of  that  interesting  colony — the 
basal  principle  of  which  was  a  kind  of  Utopian  doctrine  of  commun- 
ism— which  founded  New  Harmony.  While  resident  here,  under  the  in- 
spiration of  association  with  such  men  as  Troost,  Maclure,  and  the  older 
Owen,  opportunity  was  afforded  Say  to  collect  and  examine  very  many  of 
the  mollusks  of  the  region.  He  improved  the  occasion,  as  we  well  know, 
and  gave  to  the  world  of  science  its  best  early  American  contributions  to 
conchology.  Since  his  day  other  species  have  been  found,  supposed  to  be 
new  and  described  as  such  by  various  authors  until  the  list  has  grown  to 
very  respectable  proportions.  While  some  of  the  names  following  are 
properly  recognized  as  syononyms  yet  they  are  given  with  the  reference 
to  the  forms  which  have  priority,  for  it  is  but  fair  to  the  workers  of 
other  days  that  we  recognize  the  disadvantages  of  long  distance  from 
scientific  centers  and  the  other  untoward  conditions  of  life  in  a  practical 
wilderness. 

LAND    SHELLS. 

Helicina  occulta  Say.     Near  New  Harmony. 
SucciNEA  VERMETA  Say.     Ncw  Harmony. 
PoLYGYRA  FASTKiiATA  Say.     Ncw  Plarmony. 
10 
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FRESH  WATER  UNIVALVES. 

Ancylus  tardus  Say.     Wabash  river. 

ViviPARA  suBPURPUREA  Say.     Wabash  river. 

Campeloma  ponderosum  Say.    Ohio  river. 

Pleurocera  canaliculatum  Say.    Falls  of  the  Ohio. 

Pleurocera  moniliferum  Lea.     New  Harmony. 

Pleurocera  anthonyi  Lea.    Fox  river,  "  Indiana." 

Pleurocera  troostii  Lea.    Near  New  Harmony. 

Lithasia  obovata  Say.    Wabash  and  Falls  of  the  Ohio. 

Angitrema  verrucosa  Say.     Wabash  river. 

Angitrema  armigera  Say.     Wabash  river. 

Melania  nupera  Say.     Wabash  river. 

^Angitrema  verrucosa.     Wabash  river. 

Anculosa  pr.erosa  Say.    Falls  of  the  Ohio. 

Anculosa  trilineata  Say.    Falls  of  the  Ohio. 

GoNiOBAsis  DEPYGis  Say.     Falls  of  the  Ohio. 

Goniobasis  intersita  Haldeman.     Swan  creek. 
This  species  was  based  on  specimens  furnished  by  Mrs.  Say  after  the 
death  of  her  husband. 

Goniobasis  consanguixea  Anthony.     "  Indiana." 

Goniobasis  bicolorata  Anthony.    Camp  creek,  near  Madison. 

Goniobasis  cubicoides  Anthony.     Wabash  river. 

Goniobasis  infantula  Lea.    Falls  of  the  Ohio. 

Goniobasis  louisvillensis  Lea.    Falls  of  the  Ohio. 

Goniobasis  interlineata  Anthony.    Christy  creek. 

Goniobasis  spartanburgensis  Lea.    Wabash  river. 

Goniobasis  informis  Lea.    Falls  of  the  Ohio. 

Goniobasis  kirtlandiana  Lea.     "  Indiana." 

=GoNiOBAsis  semicarinata  Say.     Richmond. 
=Goniobasis  bicolorata  Anthony.     Camp  creek. 

Mesesciiiza  grosvenorii  Lea.  Wabash  river. 
This  genus  is  now  recognized  to  have  been  based  upon  pathologic  speci- 
mens of  a  Gonlohcms,  probably  Ooniobasis  cublcoldes  Anthony.  The 
specimens  were  not  only  pathologic  but  immature.  The  writer  has 
several  times,  in  streams  in  the  South,  noted  many  specimens  of 
traumatic  shells  which  might  easily  be  referred  to  this  genus. 
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FRKSH    WATER    lUVALVES. 

Unio  abruptus  Say.     Wabash  river. 

Unio  orbiculatus  Hildreth. 

Unio  arquatus  Conrad.    Wabasli  river. 

^Unio  rectus  Lamarck.    Pathologic. 
Unio  capillus  Conrad.     Wabash  river. 

=Unio  fabalis  Lea.    Ohio  river 
Unio  cicatricosus  Say.    Wabash  river. 

=Unio  yaricosus  (?)  Lea. 
Unio  cylindricus  Say.    Wabash  river. 
Unio  elegans  Lea.    Wabash  and  Ohio  rivers. 
Unio  iieros  Say.    Wabash  river. 

=Unio  multii'licatu.s  Lea. 
Unio  mytiloides  Rafinesque.     Wabash  river. 
Unio  personatus  Say.     Wabash  river. 
Unio  phillipsii  Conrad.     Wabash  river. 
Unio  sampsonii  Lea.     Wabash  river. 

=Unio  perplexus  Lea. 
Unio  securis  Lea.    Ohio  and  Wabash  rivers. 
Unio  sulcatus  Lea.    Wabash  and  Ohio  rivers. 
Unio  undulatus  Barnes.     Wabash  river. 
Margarita  N A  confragosa  Say.     Wabash  river. 
Margaritana  dehiscens  Say.     Wabash  river. 

=Unio  dehiscens  Say. 
Margaritana  monodonta  Say.     Wabash  and  Ohio  rivers. 

=Unio  monodonta  Say.    From  Falls  of  the  .Ohio. 
Anodonta  edentula  Say.     "Indiana."    Locality  not  given. 
Anodonta  ferruginea  Lea.    Simon's  creek. 
Anodonta  imbecillis  Say.     Wabash  river. 
Anodonta  suborbiculata  Say.     Ponds  near  AV abash  river. 

A  summary  of  this  list  of  shells  originally  described  from  Indiana 
shows  three  species  of  land  shells ;  twenty-nine  species  of  fresh  water 
univalves;  and  twenty-one  species  of  Unionidse.  While  several  of  these 
have  been  relegated  to  the  standing  of  pure  synonyms  they  yet  serve  a 
useful  purpose  in  determining  the  exact  nature  of  the  molluscan  fauna. 
It  may  be  that  more  extended  opportunities  in  the  matter  of  literature 
will  add  to  this  list  other  forms,  thus]enriching  the  original  contributions 
of  Indiana  to  conchologic  lore. 
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GENERAL  LIST  OF  MOLLUSCA. 

In  the  following  lists  there  has  been  no  serious  attempt  to  classify  the 
shells  of  the  state  in  any  systematic  manner.  At  the  present  time  geo- 
graphical distribution  is  the  most  important  feature.  In  pursuance  of  this 
object,  the  arrangement  is  chiefly  alphabetical.  Only  in  a  few  instances 
have  data  which  give  exact  localities  been  attainable.  In  seeking  to  en- 
large the  list  hereafter  only  specimens  accompanied  with  exact  locality 
references  should  be  admitted. 

A  number  of  shells  listed  from  Indiana  in  various  amateur  papers,  and 
known  to  belong  to  a  fauna  entirely  different,  have  been  excluded  as  not 
being  authentic.  No  injustice  is  done  any  student  by  relegating  these 
forms  to  a  doubtful  list  and  awaiting  the  result  of  careful  examination 
within  the  state.  Should  such  examination  reveal  the  forms  so  excluded 
it  will  be  a  source  of  congratulation  that  so  many  extralimital  shells  should 
be  found  in  Indiana. 

Register  of  Land  Forms. 
Conulus  fulvus  Drapernaud. 
Helkina  occulta  Say.     New  Harmony. 
HelicodiscHS  lineaius  Anthony. 
Limax  flavus  Linneeus.    New  Albany. 

This  form  is  very  abundant  in  and  about  Louisville,  Ky.,  having  been 
introduced  through  commerce. 
Limax  campestris  Say.     Franklin  county. 
Limax  ( Tebennophorus)  carolinensis  Bosc. 
Limax  ( Tebmnophorm)  dorsalis  Binney. 
Mesodon  albolabris  Say.     All  over  the  state. 
Mesodon  clausa  Say.     Southern  Indiana. 
Mesodon  exoletus  Binney.     Indianapolis. 
Mesodon  mitchelliana  Lea.     Franklin  county.  • 
Mesodon  midtilineata  Say.     All  over  south  Indiana. 
if^soc?o?i  profunda  Say.  Indianapolis  ;  Madison;  Charleston. 
Patida  altemata  Say.     Generally  distributed. 
Patula  perspectira  Say.     Indianapolis. 
Patula  solitariai^aj.     Indianapolis;  Charleston. 
Patida  striatella  Anthony.    Indianapolis  ;  New  Albany. 
Polygyra  fastigiata  Say.    New  Harmony. 
Polygyra  leporina  Gould.    No  specimens  seen. 
Pupa  armifera  Say.  Bloomington  ;  In<Jianapolis. 
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Pupa  contrada  Say.     Bloomington. 

Pupa  corticaria  Say.     Indianapolis. 

Pupa  fallax  Say.     Indianapolis  ;  Bloomington. 

Pupa  muscorum  Linnaeus.     Bloomington. 

Pupa  pentadon  Say.    Bloomington. 

Papa  rupicola  Say.     Franklin  county. 

Selenites  concava  Say.    Generally  distributed. 

Stenotrema  Mrsutum  Say.     Generally  distributed. 

Stenotrema  monodon  Rackett.     Generally  distributed. 

Stenotrema  monodon fraternum  Say.     Indianapolis. 

Stenotrema  monodon  leaii  Ward.     Indianapolis. 

Stenotrema  stenotrema  Fernssac.     Indianapolis;  Madison. 

Succinea  avara  Say.     Generally  distributed. 

Succinea  obliqua  Say.     Credited  to  state. 

Succinea  ovalis  Gould.     Indianapolis. 

Succinea  totteniana  I^ea.     A'incennes. 

Succinea  vermeta  Say.    New  Harmony. 

Strobila  labyrinthica  Say.     South  Indiana. 

Triodopsis  appressa  Say.    Indianapolis ;  Madison. 

Triodojms  fallax  Say.     Indianapolis. 

Triodopus  inflecta  Say.     Indianapolis;  south  Indiana. 

Triodopjsis  ohstricta  Say.     Indianapolis. 

Triodopsis palliata  Say.    Generally  distributed  over  central  and  northern 

Indiana. 
Vallonia pulchella  Muller.     Indianapolis;  Bloomington. 
Vertigo  gouldii  Binney. 
Very  doubtful  determination.    Probably  some  other  form  was  really  in 

the  hands  of  the  authority. 
Vertigo  ovata  Say.     Generally  distributed. 
Zonites  arborens  Say.     Indianapolis  ;  generally  over  the  state. 
Zonites  friabilis  W.  G.  Binney.     New  Harmony. 
Zonites  fuliginosm  Griffith.     Indianapolis ;  Charleston. 
Zonites  milium  Morse.     Southern  Indiana. 
Zonites  nitidvs  Muller.     Generally  distributed. 
Zonites  indentatus  Say.     Franklin  county. 
Zonites  inomatus  Say.     Referred  to  Indiana. 
Zonites  interte.ctus  Binney.     Authority  of  Binney. 
Zonites  ligerus  Say.     Indianapolis  ;  southern  Indiana. 
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Zonites  limatulus  Ward.    Indianapolis  ;  generally  distributed. 

Register  of  Fresh  Water  Univalves. 
Carychi'um  exiguum  Say.     In  all  damp  places  under  leaves. 

This  is  one  of  the  most  minute  of  American  shells. 
Ancylus  tardus  Say.     Wabash,  White  and  Ohio  rivers. 
Bidinus  iiypnorum  Linnaeus.     Indianapolis  ;  northern  Indiana. 
Helisoma  bicarinatus  Say.     Indianapolis. 

Planorbis  trivolvis  Say.  Indianapolis;   generally  distributed  over  the  state. 
Limnophysa  columella  Say.     Credited  to  Indiana. 
Limnophysa  caperata  Say.     Indianapolis  ;  Wabash  river. 
Limnophysa  desidiosa  Say.    Indianapolis ;   generally  distributed  over  the 

state. 
Limnophysa  humilix  Say.     All  over  the  state. 
Limnophysa  palnstris  Muller.     Generally  distributed. 
Limnophysa  reflexa  Say.     Indianapolis. 
Menetus  exacutus  Say.     Generally  distributed  in  ponds. 
Physa  gyrina  Say.     All  over  the  state. 
Physa  heierostropha  Say.     All  over  the  state. 
Valvata  tricarinata  Say.     Credited  to  the  state. 
Somatogyrus  isogonus  S&y.    White  river  ;  Wabash  river. 
Pomatiopsis  lapidaria  Say.      Wabash   river.     Probably  generally   distrib- 
uted. 
Campeloma  apertum  Lewis.  (Ms.)     West  Fork  AVhite  river. 

=^Campeloma  integrum  DeKay. 
Campeloma  decisum  Say.     St.  Joseph  river. 
Campeloma  integrum  DeKay.    St.  Joseph  river. 
Campeloma  ponderosum  Say.     Wabash  and  Ohio  rivers. 
Campeloma  rufum  Haldeman.     St.  Joseph  and  White  rivers. 
Campeloma  regularis  Lea.     Ohio  river. 

=Junior  C.  p)onderosum  Say. 
Campeloma  subsolidum  Anthony.     Wabash  river. 
Lioplax  subcarinata  Say.     Laporte. 
Vivipara  contectoides  Binney.     Wabash  river. 
Vivipara  subjyurpurea  Say.     Wabash  river. 
AnaUosa  prasrosa  Say.     Falls  of  the  Ohio. 
Anculosa  trilineata  Say.     Falls  of  the  Ohio. 
Angitrema  armigera  Say.     Wabash  river. 
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Angiirema  nupera  Say.     "W abash  river. 

=Angitrema  verrucosa  Say. 
Angitrema  verrucosa  Say.     AVabash  and  Ohio  rivers. 
Goniobasis  bicolorata  Anthony.     Camp  creek,  Madison. 
Goniobasis  consangulnea  Anthony.     "Indiana." 
It  is  probable  that  a  no  more  satisfactory  author  than  this  one  ever 
wrote  on  American  shells.     Exact  localities  are  rarely  ever  men- 
tioned by  him,  and  most  of  those  given  are  open  to  serious  question. 
He  was  notorious  for  looseness  in  this  very  important  matter. 
Rarely  can  his  references  be  used  for  geographic  distribution. 
Goniobasis  cubicoides  Anthony.     Wabash  river. 
Goniobasis  dei^ygis  Say.     Falls  of  the  Ohio. 
This  is  one  of  the  most  abundant  shells  at  the  falls,  and  at  low  water 
may  be  secured  by  the  gallon  with  very  little  efibrt. 
Goniobasis  infantula  Lea.    Falls  of  the  Ohio. 

=Goniobasis  depygis  Say. 
Goniobasis  informis  Lea.     Falls  of  the  Ohio. 
Goniobasis  interlineata  Anthony.     Christy  creek. 

=Goniobasis  semicarinata  Say. 
Goniobasis  Intersita  Haldeman.  ■  Swan  creek. 
Goniobasis  louisvillensis  Lea.     Falls  of  the  Ohio. 

^=Lithasia  obovata  Say. 
Goniobasis  kirtlandiana  Lea.     "  Indiana." 
= Goniobasis  bicolorata  Anthony. 
^Goniobasis  semicarinata  Say. 
Goniobasis  semicarinata  Say.    Richmond;  Franklin  Co. 
Goniobasis  spartenbergensis  Lea.     Wabash  river. 

=Goniobasis  depygis  Say. 
Lilhasia  obovata  Say.     Wabash  river  ;  Falls  of  the  Ohio.    Very  abundant  at 

the  last  locality. 
Meseschiza  grosvernorii  Lea.     Wabash  river.     Pathologic  form. 
Pleurocera  anthonyi  Lea.     "Fox  river,  Indiana." 
There  is  considerable  uncertainty  about  this  locality  reference.    Fox 
river  is  in  Illinois. 
Pleurocera  canaliculatum  Lea.     Falls  of  the  Ohio. 

A  very  abundant  and  exceedingly  variable  shell. 
Pleurocera  elevatum  Say.     Ohio  river. 
Pleurocera  moniliferum  Lea.     Wabash  and  Ohio  rivers. 


15-2 

Pleurocera  simplex  Lea.     Ohio  river. 

Pleurocera  troostii  Lea.     New  Harmony,  Wabash  river. 
This  species  was  based  upon  specimens  submitted  to  Dr.  Lea  from  very 
widely  separated  localities.    The  greater  number  came  from  North 
Alabama  and  Georgia.    There  is  very  much  doubt  that  this  species 
was  found  in  the  northern  locality  to  which  it  is  credited. 

Pleurocera  undulatum  Say.     Ohio  river, 

FRESH    WATER   BIVALVES. 

Pisidium  abditmn  Haldeman.     Ohio  river.     Probably  generally  distributed 
over  the  state. 

Pisidium  virginicum  Bourgiuignat.     Ohio  river. 

Sphaerium  solidulum  Prime.     Franklin  county. 

Sphaeriiun  sphaericum  Anthony.     Ponds  along  Wabash  river. 

Sphaerium  stamineum  Conrad.     Ohio  river. 

Sphaerium  sulcatum  Lamarck.     Ohio  river. 

Sphaerium  transversum  Say.     Ohio  and  Wabash  rivers. 

Anodonta  decora  Lea.     Ohio  river. 

Anodonta  edenhda  Say.     Wabash,  White  and  Ohio  rivers;  lakes  in  northern 
Indiana. 

Anodonta  ferruginea  Lea.     Simon's  creek. 

Anodonta  ferussaciana  Lea.    Ohio  river;  I>akes  in  northern  Indiana. 

Anodonta  footiana  Lea.    South  Bend. 

Anodonta  grandis  Say.     Flat  Rock  creek ;  Wabash  river.    Probably  distrib- 
uted all  over  the  state. 

Anodonta  imbeciUis  Say.     Wabash  and  Ohio  rivers ;  Canal  at  Indianapolis. 

Anodonta  pavonia  Lea.     Flat  Rock  creek. 

Anodonta  plana  Lea.     Ohio  river;  Flat  Rock  creek. 

Anodonta  salmonia  Lea.     Blue  river. 

Anodonta  shiefferiana  Lea.     Flat  Rock  creek. 

Anodonta  suvcylindracea  Lea.     White  river. 

Anodonta  suborbiculata  Say.     Ponds  near  Wabash  river. 

Anodonta  ivardiana  Lea.     White  river. 

Margaritana  calceola  Lea.     Ohio  river ;  Flat  Rock  creek. 
=Margaritana  deltoidea  Lea. 

Margaritana  complanata  Barnes.     Ohio  and  White  rivers. 

Margaritana  confragosa  Say.     Ohio  and  Wabash  rivers. 
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Margaritana  dehiscem  Say.     Wabash  and  Ohio  rivers. 

Described  as  Unio  dehiscens  Say. 
Margaritana  delioidea  Lea.     Wabash,  White  and  C)hio  rivers. 
Margaritana  hildrethiana  Lea.     Ohio  river. 
Margaritana  marginata  Say.     White  river. 
Margaritana  monodonta  Say.     Falls  of  the  Ohio  river  ;  Wabash  river. 

Described  as  Unio  monodontus  Say. 
Margaritana  rugosa  Barnes.     Wabash  and  Ohio  rivers  ;  Lakes  in  northern 

Indiana. 
Unio  ahruptus  Say.     Wabash  river. 

=  Unio  orbiculatus  Hildreth. 
Unio  lesopus  Green.     Ohio  river. 
Unio  alatus  Say.    Ohio,  White  and  Wabash  rivers. 
Unio  anodontoides  Lea.     Ohio  and  Wabash  rivers. 

Described  as  Unio  teres  Rafinesque,  from  the  Wabash. 
Unio  arctior  Lea.     White,  Wabash  and  Ohio  rivers. 

=  Unio  gibbosus  Barnes,  white  nacred  variety. 
Unio  arquatus  Conrad.     AV abash  river. 

=  Unio  rectus  Lamarck,  pathologic. 
Unio  asperrimus  Lea.     Wabash  and  Ohio  rivers. 
Uiiio  camelus  Lea.     Ohio  river. 

=  Unio  phaseolus  Barnes. 
Unio  phaseolus  Barnes. 
Unio  camptodon  Say.     Ohio  river. 
Unio  capax  Green.    Ohio  river. 
Unio  cicatricosus  Say.     Wabash  river. 

=  Unio  varicosus  Lea. 
Unio  dncinnatiensis  Lea.     Ohio  river. 

=^  Unio  perplexus  Lea. 
Unio  circulus  Lea.    Wabash,  White  and  Ohio  rivers. 
Unio  dainxs  Lamarck.     Wabash,  White  and  Ohio  rivers. 
Unio  coccineus  Lea.     Wabash  and  Ohio  rivers. 
Unio  cooperianus  Lea.     Ohio  river. 
Unio  cornutus  Barnes.     Wabash  and  Ohio  rivers. 
Unio  crassidens  Lamarck.    Wabash  and  Ohio  rivers. 
Unio  cylindricxis  Say.    Wabash  and  Ohio  rivers. 
Unio  distans  Anthony.     St.  Joseph  river. 

=  Unio  luteolus  Lamarck. 
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Unio  donaciformis  Lea.     Wabash  river;  Ohio  river. 

Unio  dorfeuilliamis  Lea.     Ohio  river. 

Unio  ebenus  Lea.     Ohio  and  Wabash  rivers. 

Unio  elegans  Lea.     Wabash  and  Ohio  rivers. 

Unio  ellipsis  Lea.     Ohio  and  Wabash  rivers. 

Unio  fabalis  Lea.     Ohio  river. 

UniofoUatus  Hildreth.     Ohio  river. 

Unio  fragosus  Conrad.     Wabash  and  Ohio  rivers. 

Unio  gibbosus  Barnes.     Lakes   in    northern   Indiana;     Ohio,    White   and 
Wabash  rivers. 

Unio  glans  Lea.     Ohio  and  White  rivers  ;  lakes  in  northern  Indiana. 

Unio  gracilis  Barnes.     Ohio  river. 

Unio  graniferus  Lea.     Ohio  river. 

Unio  heros  Say.     Wabash  river. 
=  Unio  multiplicatus.     Lea. 

Unio  iris  Lea.     St.  Joseph's,  White  and  Ohio  rivers;  lakes  in  northern  In- 
diana. 

Unio  irroratvs  Lea.    White  and  Ohio  rivers. 

Unio  lachrymosus  Lea.    Ohio  river.     Unio  asperrimus  Lea  is  a  synonym  of 
this  form. 

Unio  liemsimus  Lea.     White  and  Ohio  rivers. 

Unio  lens  Lea.    Canal,  Indianapolis  ;  Ohio  river. 
=  Unio  cir cuius  Lea. 

Unio  ligameniinus  Lamarck.     Wabash  and  Ohio  rivers. 

Unio  luteolus  Lamarck.     Lakes  in  northern  Indiana ;  Ohio  river.    Probably 
generally  distributed. 

Unio  metanevrus  Rafinesque.     Wabash,  White  and  Ohio  rivers. 

Unio  muUiradialus  Lea.     Canal,  Indianapolis ;  White  river. 

Unio  multiplicatus  Lea.     Ohio  and  Wabash  rivers. 

Unio  mytiloides  Ratinesque.     Ohio  and  Wabash  rivers. 

Unio  nasutm  Say.     Lakes  in  northern  Indiana.    Only  in  those  which  drain 
into  the  Great  lakes. 

Unio  obliquus  Lamarck.    Ohio  and  Wabash  rivers. 

Unio  occidens  Lea.    Ohio  river. 
=  Unio  ventricosus  Barnes. 

Unio  orbieulatus  Hildreth.     Ohio  and   Wabash  rivers.     See   Unio  abrnptus 
Say. 
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Unio  ovatm  Say.    Ohio  river. 

Unio  parvus  Barnes.    Ohio  river;  Wabash  river.     Probably  over  a  great 

portion  of  the  state. 
Unio  perplexm  Lea.    Wabash  and  Ohio  rivers. 
Unio  personatm  Say.     Wabash  river. 
Unio  phaseolus  Barnes.    Wabash,  White  and  Ohio  rivers. 
Unio  iMllipsii  Conrad.    Ohio  and  Wabash  rivers. 

=  Unio  perple.rus  Lea. 
Unio  plenus  Lea.    Wabash  and  Ohio  rivers. 
Unio  plicatus  Lesueur.    Ohio  river. 
Unio  pileus  Lea.    Ohio  river. 

=  Unio  personatm  Say 
Unio  pressus  Lea.     Lakes  in  northern  Indiana ;   Canal  at  Indianapolis ; 

Ohio  river. 
Unio  puslulatus  Lea.     Ohio  river. 
Unio  pustulosus  Lea.     Wabash  and  Ohio  rivers. 
Unio  pyramidatus  Lea.     Ohio  and  Wabash  rivers. 

Unio  rangianm  Lea.     Ohio  and  White   rivers;  Wild  Cat  creek,   Carroll 
county. 

=  Unio  perplexux  Lea. 
Unio  rectus  Lamarck.    Ohio  and  Wabash  rivers. 
Unio  retusus  Lamarck.     Ohio  and  Wabash  rivers. 

Unio  ruhiginosus  Lea.     Lakes  in  northern  Indiana;  Ohio  and  White  rivers. 
Unio  sampsonii  Lea.    Wabash  river. 

=  Unio  perplexus  Lea. 
Unio  securis  Lea.    Ohio  and  Wabash  rivers. 
Unio  solidus  Lea.     Wabash  and  Ohio  rivers. 
Unio  S2Mtidatus  Lea.     Lakes  in  northern  Indiana. 
Unio  siibovatus  Lea.     Ohio  and  White  rivers. 
Unio  sid)rostratus  Say.     South  Bend  ;  Wabash  river. 
Unio  subrotundus  Lea.     Ohio  river.  • 

Unio  sulcatus  Lea.    Wabash  and  Ohio  rivers. 
Unio  tenuissimus  Lea.    Ohio  river. 
Unio  triangularis  Barnes.     White  and  Ohio  rivers. 
Unio  trigonus  Lea.    Ohio  river,  Wabash  river. 
Unio  tubercidatus  Barnes.     AVhite,  Wabash  and  Ohio  rivers. 
Unio  undulatus  Barnes.     Wabash  and  Ohio  rivers. 
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Unio  varicosiis  Lea.     Ohio  river. 

Unio  ventricosiis  Barnes.     Ohio  river;  lakes  in  northern  Indiana. 
Unio  verrucosus  Barnes.     Wabash  and  Ohio  rivers. 
Unio  zigzag  Lea.     Ohio  river,  Wabash  river. 
^  Unio  donacifo^^nis  Lea. 

Summarizing  the  data  herein  presented,  exclusive  of  synonyms  and 
doubtful  forms  referred  to  the  state  by  writers,  we  find  the  following  to- 
tals :  Of  land  shells,  17  genera  and  58  species ;  of  fresh  water  univalves,  IS 
genera  and  47  species ;  of  fresh  water  bivalves,  5  genera  and  102  species. 
That  the  number  of  species  will  be  largely  increased  on  careful  examina- 
tion there  can  be  no  question. 

Louisville,  Ky.,  Nov.  30,  1893. 


GEOLOGY. 

GEOLOGICAL     LITEHATURE     OF      INDIAN  A-(STRATIGRAPHIC 
AND    ECONOMIC:. 

By  Verxox  F.  M.\rsters  axd  E.  M.  Kixdi.e.— Geological  Department,  In- 
diana I'niversity. 

The  following  alphabetical  list  of  the  contributions  to  Indiana  Geologi- 
cal literature  includes  such  as  deal  especially  with  the  physical  and  econo- 
mic phases  of  the  subject,  and  only  brief  references  to  the  larger  and  more 
important  contributions  to  the  paleontology  of  the  state.  This  list  is  so 
arranged  that  the  student  can  ascertain :  First,  what  counties  of  the  state 
have  been  subject  to  investigation,  second,  by  whom  the  work  was  done, 
third,  where  the  results  are  published,  fourth  nature  and  results  of  the  investiga- 
tions. A  brief  statement  of  the  contents  of  the  more  important  papers.  Re- 
ports, etc.,  is  placed  under  the  author'' s  name.  The  references  of  tin  economic 
phase  are  placed  under  the  heading  Economic  Geology  which  comes  in  its 
proper  place  in  the  alphabetic  series.  Under  this  heading  are  placed  the 
following  subdivision:  Clays,  coals,  gas,  hydraulic  cements,  oil,  ore  {minerah), 
stone  [hvilding).  The  reference  to  the  paleontology  of  the  state  are  not  in- 
cluded in  detail  in  this  list  for  the  reason  that  they  demand  a  somewhat 
different  treatment  in  order  to  make  the  treatise  the  most  useful  to  the 
student. 
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Adams  county,  Geology  of.     R.  Owen's  Rep.  1859-HO. 
Allen  county,  Geology  of.     R.  Owen's  Rep.  lS59-()0. 

Geology  of.     M.  Thompson's  Rep.  1888. 

Altitudes,  table  of,  in  Indiana  and  elsewhere.    Owen's  Rep.  1859-00. 
Bartholonie\v  county.  Geology  of.    Owen's  Rep.  1859-60. 

Geology  of.    J.  Collett's  Rep.  1881. 

Benedict,  A.  C.     Geology  of  Wabash  County.     (See  Elrod,  M.  N.) 
Petroleum  in  Indiana — S.  S.  Gorly  (17th  Annual  Rep.)  1891. 

Discusses  briefly  the  history  of  Petroleum,  its  discovery  in  the  United  States;  men- 
tions the  oil  fields  of  United  States,  geological  distribution;  describes  extent  of 
bed,  and  oil  field  in  Crawford  and  Wells  counties. 
Benton  county.  Geology  of.     Owens  Rep.  1859-60. 

Geology  of.     M.  Thompson's  Rep.  1885-86. 

Bessemer  Iron,  Manufacture  of.     E.  T.  Cox,  1876-77-78. 
Beckwith,  H.  "W.,  Indian  names  of  water  courses  in  the  state.    .7.  Col- 
lett's Rep.  1882;  pp.  ;)9-44. 
Bigney,  A.  J.,  Preliminary  notes  on  the  geology  of  Dearborn  county. 

Proc.  Ind.  Acad.  Sci.  pp.  66-67. 

Notes  the  finding  of  mammoth  and  sloth  remains. 
Beachler,  C  S.     Keokuk  group  at  Crawfordsville,  Ind.     Am.  Geol.,  vol. 

II,  pp.  407-412. 

Describes  the  stratigraphic  featiires  of  the  Iveokv;k  rocks  and  gives  a  list  of  the 
fossils  of  this  locality. 
Notice  of  some  new  and  remarkable  forms  of  crinoidea  from  the 

Niagara  limestone  at  St.  Paul,  Ind.    Am.  Geol.,  vol.  IV,  pp.  102-103. 
Corrected  list  of  fossils  found  at  Crawfordsville,  Ind.  (Keokuk.) 

Ind.  Geology  and  Nat.  Hist.  Sur.,  1888. 
List  of  fossils  found  at  Crawfordsville,  Ind.     Am.  Geol.,  Dec, 

1888. 
List  of  fossils  from  Crawfordsville  rock.     31.  Thompson's  Rep. 

1888. 
The  rocks   at  St.  Paul,  Ind.     Am.  Geo.,  vol.  VII,  March  1891, 

p.  178. 
^ Abandoned  Pleistocene  river  channel  in  Eastern  Indiana.  Proc. 


Am.  Geol.  Society,  vol.  IV,  p.  62. 
Blackford  county.     Gas.     (See  Phinney,  Natural  Gas  in  Indiana.) 
Blatchley,  "W.  S.     A  catalogue  of  the  Butterflies  known  to  occur  in  Ind. 

S.  S.  Gorby  (I7th  annual  Rep.)  1891,  pp.  365-408. 
Black  Shale  Fossils.     Whitfield,  1874. 


158 

Blackford  county,  Geology  of.    Owen,  1859-60. 

Boone  county,  Geology  of.    M.  Thompson,  Rep.  1885-86. 

Boerner,  C.  G.     Meteorology  of  Switzerland  county.      E.  T.  Cox  Rep. 

1872. 
Borden,  W.  "W.     Scott  county,  Geology  of.    (Map.)    Geo.  Survey  of  Ind. 

1874. 

The  geological  formations  are  the  drift,  knobstone,  black  shale  (Hamilton,)  and  con- 
iferous limestone ;  list  of  fossils. 
Jeflfereon  county.     Geol.  Survey  Ind.  1874. 

Geological  formations  were  the  Champlaia,  drift,  black  shale,  coniferous  limestone, 
Niagara,  Clinton  and  Cincinnati ;  list  of  fossils. 
'- Rep.  of  Geol.  Surv.  of  Clark  and  Floyd  counties.    E.  T.  Cox  Rep. 

1873,  pp.  134-189. 

Gives  a  brief  account  of  the  geological  formations  in  the  counties  (Cin.  group,  Ni- 
agara, New  Albany  black  shale,  probably  the  equivalent  of  the  Genesee,  N.  Y.,  and 
Ivnabe  stone. 
Boone  county.  Geology  of.    Owen's  Rep.  1859-60. 
Branner,  J.  C.     Geol.  Map  Ind. 
Brown  county.  Geology  of.     Owen's  Rep.  1859-60;  also  Collett's  Rep. 

1874. 
Brown,  R.  T.     Geology  of  Hamilton  and  Madison  counties.     Collett's 

Rep.  1884. 

Fish  culture  in  Indian.  Collett's  Rep.  1884. 

Geology  of  Hancock  county.     M.  Thompson's  Rep.  1885-86. 

Discusses  topography,  drainage,  nature  of  glacial  drifts,  archa'ology. 
Geology  of  Morgan  county.    J.  Collett's  Rep.  1883,  pp.  76-83. 


Discusses  drainage,  topography,  extent  and  thickness  of  Paleozoic  formations,  gla- 
cial phenomena ;  gives  list  of  fossils  and  connected  section  of  the  county. 

Geology  of  Putnam  county.    J.   Collett's  Rep.  1881,  pp.  89-125. 

Describes  the  topography  and  stratigraphic  geology  ;    notes  extent  and  character  of 
the  coal-seams.    Refers  briefly  to  building  stone. 

Marion  county,  Geology  and  topographical  survey  of.     J.  Col- 
lett's Rep.  1882,  pp.  79-69. 
Discusses  topography  and  stratigraphic  features. 

Morgan  county,  Geology  of.    J.  Collett's  Rep.  1883,  pp.  71-85. 

Bradner,  E.     A  partial  catalogue  of  the  flora  of  Steuben  county.    S.  S. 
Gorby,  17th  Annual  Rep.  1891. 

Building- Stones.     Thompson,  1888. 

Byrkit,  J.  "W.     Catalogue  and  check-list  of  the  trees  and  woody  shrubs 
of  America  north  of  Mexico.    E.  T.  Cox  Rep.  1876-78,  pp.  279-290. 
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Campbell.  J.  L.     The  Kankakee  river  and  pure  water  for  Northwestern 
Indiana  and  Chicago.     Proc.  Ind.  Acad.  Sci.  1891,  pp.  70-7;]. 
Describes  the  Kankakee  channel  and  basin. 

Carbonic  (upper  and  lower).     (See  Stevenson,  J.  8.) 

Carboniferous  fossils.     Owen's  Rep. 

Carroll  county,  Geology  of.  E.  T.  Cox's  Rep.  1872.  S.  S.  Gorly  17th 
Annual  Rep.  1891. 

Geology  of.     R.  Owen. 

Cass  county,  Geology  of.    E.  T.  Cox's  Rep.  1872  ;  do  Richard  Owen. 

Chalk  beds  of  Indiana.     M.  Thompson's  Rep.  1885-86. 

Chamberlin,  T.  C.  The  Glacial  boundary  in  Indiana  and  adjacent 
states.     (Introduction)  Bull.  No.  58  U.  S.  G.  S.  1890. 

Preliminary  paper  on  the  Termkial  Moraine  of  the  second  Gla- 
cial Epoch.  (Notice)  A.  J.  S.  Ill,  vol.  28,  p.  228,  1884.  (From  3d  Ann. 
Rep.  of  the  Director  of  the  U.  S.  G.  S.  1881-82.) 

Hillocks  of  Angular  Gravel  and  Disturbed  Stratification,  A.  J. 


S.  Ill,  vol.  27,  p.  370,  1884. 

Discusses  structural  features  of  these  deposits,  nature  and  analysis  of  contents.    (Sec- 
tions of  gravel  bank  from  Tippecanoe  county,  Ind.    A  long  list  of  contributions 
to  this  subject  is  appended.) 
The  Bearing  of  some  Recent  Determinations  and  the  Correla- 
tion of   the    Eastern   and   Western  Terminal    Moraines ;  A.  J.  S.  Ill 
vol.  24,  p.  93,  1882. 
Cincinnati  Arch.     E.  T.  Cox's  Geol.  Rep.  1876-77-78;  Am.  Geol.  vol. 

IV,  pp.  6-20. 
Cincinnati  Group.     A.  J.  S.  Ill,  vol.  17,  p.  484.     Question  of  nomencla- 
ture. 

It  was  agreed  by  a  committee  from  the  Cincinnati  Academy  of  Science  that  the  term 
Cincinniti  Group  should  not  be  retained. 
Clark  county.  Geology  of.    E.  T.  Cox,  Rep.  1873;  also  R.  Owen. 
Clay  county.  Geology  of.    Owen's  Rep. 
Clinton  county.  Geology  of.     Owen's  Rep. 

Geology  of.     M.  Thompson's  Rep.  1885-86. 

Oollett,  John.     Geology  of  Brown  county.     Owen's  Rep.  1859-60. 

Indicates  Bean  Blossom  ridge  as  the  southern  drift  limit ;  considers  the  deep  valleys 
due  to  glacial  streams  and  the  silt  to  indicate  a  former  central  post  glacial  lake  ;  the 
gold  of  drift  origin ;  formations,  drift,  geode  beds  and  knob  stone.  Report  ac- 
companied by  map. 

Geological  report  on  Harrison  and  Crawford  counties.     E.  T. 

Cox  Rep.  1876-78,  pp.  291-522. 
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Discusses  the  Stratigraphic  geology  (quaternary  carbon,  Dev.  and  Sil.)  Gives  lists  of 
fossils  from  coalmeasures,  and  the  subdivisions  of  subcarboniferous  ;  also  a  list  of 
fossil  fish  teeth  (by  J.  S.  Newberry);  analyses  of  Harrison  county  meteorites  ;  men- 
tion is  also  made  of  building  stone,  hydraulic  cement,  clays,  mineral  waters,  oil 
(Crawford,  county)  caves,  archaeology. 
Geology  of  Warren  county.    E.  T.  Cox  Rep.  1873,  pp.  191-259. 

Describes  briefly  the  topographical  features,  quaternary  deposits,  extent  and  physi- 
cal features  of  paleozoic  formation  (carboniferous  and  subcarboniferous).    Men- 
tion is  also  made  of  coal,  clays,  gold  and  copper,  building  stone. 
Geology  of  Lawrence,  Knox  and  Gibson  counties.     E.  T.   Cox 

Rep.  1873,  pp.  260-430. 

Describes  the  stratigraphy,  gives  numerous  local  sections  and  general  connected  sec- 
tions of  each  county,  exhibiting  especially  the  relations  of  coal-seams.    Mention  is 
also  made  of  fossils  noted  in  the  local  sections,  iron  ore,  building  stone,  clays,  etc.; 
analysis  of  coals,  archaeological  remains. 
Geol.  Rep.   of  Vanderburg,  Owen    aad  Montgomery  counties. 

E.  T.  Cox  Rep.  1875,  pp.  240-422. 

Describes  glacial  deposits,  physical  features  and  extent  of  Geol.  formations  (Carbon 
Dev.  sections)  with  occasional  reference  to  fossils  (Carbonif.);  also  details  concern- 
ing development  of   coal,  building  stone,  iron  ore.    A  list  of  fossils   from    the 
Keokuk  rock  Crawfordsville  is  appended. 
Geology  of  southeast  part  of  Clay  county.       E.  T.  Cox  Rep. 


1875,  pp.  423-4^52. 

Describes  the  glacial  deposits,'extent  of  paleozoic  rocks  (Carbonif.)  as  made  out  from 
borings. 

Geological  reconnoissance  of  the  coal-measure  rocks  of  Putnam 

county.     E.  T.  Cox  Rep.  1875,  pp.  403-468. 

Geological  reconnoissance  of  Jasper,  White,  Carroll,  Cass,  Wa- 
bash, Miami,  Howard,  Lawrence,  Knox  and  Gibson  counties.  E.  T.  Cox 
Rep.  1872,  pp.  291-337. 

Second  Annual  Report  of  the  Department  of  Statistics  and  Geol- 


ogy, 1888. 
Agricultural  and  health  statistics,  pp.  5-368. 
Geology  of  Indiana  (with  outlined  Geol.  map),  pp.  375-384. 
Brief  outline  of  geographical  extent  of    Geological  formations  by  counties;   de 

scribes  oolitic  limestone  and  Portland  cement.    Indiana  coal  versus  Pittsburg 

coal. 
The  mammoth  and  mastodon  remains  in  Indiana  and  Illinois.     Arch- 

feology,  pp.  384-396. 
Geology  of  Putnam  county,  pp.  397-426. 
Gives  a  connected  section  of  the  formations  of  the  county  (Quaternary,  Carbonif., 

Subcarbonif.)  and  sections  showing  local  details  bearing  on  stratigraphy;  fossils  ; 

tables  of  altitudes  in  Monroe  and  Putnam  counties. 
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Geology  of  Monroe  county,  by  G.  K.  Greene,  pp.  426-499. 

Synopsis  of  the  Molluscous  Fauna  of  Indiana,  by  Frederick  Stein,  pp. 
453-467. 

Fossils  from  Silurian,  Devonians  and  subcarboniferous  rocks  of  In- 
diana, by  C.  A.  White  (descriptions  and  plates),  pp.  468-522. 

Department  of  Geology  and  Natural  History  (eleventh  annual 

report),  1881.    52  pi.;  maps. 

statistics  concerniDg  the  production  of  coal,  and  its  cost,  etc. ;    increase  in  produc- 
tion in  the  coal-producing  states;  also  notes  on  clays  (Kaolin)  Lawrence  county ; 

tabulated  statements  indicating  the  capital,  labor  and  appliances  devoted  to  the 

(juarrying  of  stone  in  Indiana,  and  the  value  of  the  product ;    brief  outline  of  the 

extent  of  the  oolitic  limestone  of  Owen,  Monroe,  Washington,  Harrison  and  Craw- 
ford counties  and  output  of  the  various  quarries  ;  analysis,  pp.  13-33. 

Experiments  upon  the  transverse  strength  and  elasticity  of  building 
stones,  by  Thos.  H.  Johnson,  pp.  34-47. 

Tables  of  altitudes  between  Indianapolis  and  Cincinnati,  on  Cincin- 
nati, Indianapolis,  St.  Louis  &  Chicago  Railroad  and  other  roads  in 
S.  Indiana,  pp.  47-54. 

Geology  of  Shelby  county,  pp.  55-88. 

Describes  topography:  glacial  drift  (Collet's  Glacial  river) ;  Stratigraphic  Geology 
with  numerous  local  sections ;  a  list  of  fossils  found  in  the  county  from  Dev. 
(corniferous)  and  Sil.  (Niagara) ;  notes  on  building  stone,  clays,  etc. 

Putnam  county.    Geology  and  Geography.    R.  T.  Brown,  pp.  89-125. 

Delaware  county.  Geology  of.     A.  J.  Phinney,  pp.  126-149. 

Gives  a  general  outline  of  the  topography ;  Quaternary  and  Paleozoic  Geology 
(Silurian),  with  list  of  fossils  found  in  the  county  ;  notes  on  clays,  agriculture, 
etc. 

Bartholomew  county,  Geology  of.     Moses  N.  Elrod,  pp.  150-213. 

Descriptions  of  the  species  of  fossils  found  in  the  Niagara  group  at 
Waldron,  Ind.     Prof.  James  Hall,  pp.  214-345. 

Fossils  of  the  Indiana  rocks.    No.  2.     C.  A.  White,  pp.  347-375. 

With  description  and  plates  (37-13). 

VanCleave's  Fossil  Corals,  pp.  376-410. 

Description  and  plates  (44-55). 

-Geology  and  Natural  History  Ind.     (Twelfth  Annual  Report 

1882,  pp.  1-38. 

In  an  introductory  chapter  the  author  gives  observations  on  building  stone,  coal, 

glass,  sand,  clay,  gas;  United  States  surveys  ;  growth  of  timber;  Archseology. 

Archaeology  :     Indian  names  of  water  courses  in  the  state  of  Indiana. 
H.  W.  Beckwith,  pp.  39-44. 
11 
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Outline  Geology  of  Ind.  pp.  45-47. 

Newton  county  Geological  Survey,  pp.  48-64. 

Describes  surface  conflguration,  quaternary  and  paleozoic  formations,  accom- 
panied by  numerous  sections. 

Jasper  county,  Geological  Survey  of,  pp.  6.5-78. 

Describes  recent  and  paleozoic  geology,  a  list  of  fossils  from  two  localities  :  notes 
on  clay,  iron,  building  stone,  petroleum  ;  table  of  altitudes  in  Jasper  and  New- 
ton counties. 

Marion  county,  Report  of  a  Geological  and  Topographical  Survey ; 
E,.  T.  Brown,  pp.  79-99. 

Decatur  county,  Geology  of.    M.  N.  Elrod,  pp.  100-1-52. 

Jay  county.  Geology  of.    D.  S.  McCaslin,  pp.  153-176. 

Randolph  county,  Geology  of.     A.  J.  Phinney,  pp.  177-195. 

Catalogue  of  the  flora  of  central-eastern  Indiana  by  A.  J.  Phinney, 
pp.  196-2.36. 

Paleontology — Van  Cleve's  fossil  corals,  identified  and  compiled  by 
Dr.  James  Hall^  pp.  239-270.     Descriptions  and  plates. 

Descriptions  of  fossil  corals  from  the  Niagara  and  upper  Helderburg 
groups  of  Ind.    Prof.  James  Hall,  pp.  271-375. 

Diatoms  of  the  waters  of  Ind.     Rev.  S.  L.  Curtis,  pp.  377-384. 
Geology  and  Natural  History  of  Indiana  1883.     (Thirteenth  An- 
nual Report).    Part  I  Geology  and  Nat.  Hist.     Part  II  Paleontology. 
(Map.) 

Report  and  work  of  the  Geol.   Department.    Outlined  Geology  of  Ind.;  stone  coals 
of  Ind.;  pp.  1-10. 

Fuel  values  of  coals.    G.  M.  Livette,  pp.  10-11. 

Comparison  of  Ind.  Block  Coals  with  111.  coals.     E.  T.  Cox,  pp.  35-37. 

Posey  county.  Geology,  pp.  45-70. 

Describes  the  topography,  alluvial  and  drift  deposits  and  Pal.  formations ;  gives 

general  and  local  sections ;  notes  fossils  in  a  few  sections.    Economic  Geology. 
Morgan  county.  Geology  of.     R.  T.  Brown,  pp.  71-85. 
Rush  county.  Geology  of.     M.  N.  Elrod,  pp.  86-115. 
Johnson  county.  Geology  of.     D.  S.  McCaslin,  pp.  116-137. 
Grant  county.  Geology  of  A.  J.  Phinney,  pp.  138-153. 
Glossary  of  terms  commonly  used  in  Geological  reports.     W.  T.  S. 

Cornett,  pp.  1-54-109. 
Principles  of  Paleozoic  Botany  (Pt.  II).    Leo.    Lesquereux,  pp.  7-106. 
Fossils  of  Indiana  Rocks  (No.  3).    C.  A.  White. 
Geology  and  Natural  History  of  Ind.     (Fourteenth  Annual  Re- 
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port).    Pt.  I,  Geology.    Pt.  II,  Postpliocene  Vertebrates  of  Ind.  1S84. 
Outlined  Geology  of  Ind.,  pp.  18-19. 
Hamilton  and  Madison  counties,  Geol.  and  Topographical  Survey  of. 

R.  T.  Brown,  pp.  20-40. 
Fayette  county,  Geology  of.     M.  N.  Elrod,  pp.  41-60. 
Union  county.  Geology  of.     M.  N.  Elrod,  pp.  61-72. 
Drift  deposits  of  Indiana.    J.  S.  Newberry,  pp.  85-98. 
Ohio  river  floods,  pp.  99-102. 

Glossary  of  Terms  used  in  Geol.  Rep.  pp.  103-109. 
Post  pliocene  Vertebrates  of  Ind.     E.  D.  Cope  and  J.  L.  Wortman,  pt. 
II  pp.  3-41  (6  plates). 
Claypole,  B.  W.     Evidences  from  the  Drift  of  Ohio,  Indiana  and  Illin- 
ois in  support  of  the  preglacial  origin  of  the  basins  of  Lake  Erie  and 
Ontario,  A.  A.  A.  S.,  vol.  30, 1881,  p.  147. 
Cope,  E.  D.  and  "Wortman,  J.  L.    Postpliocene  Vertebrates  of  Indiana, 
J.  Collett's  Rep.  1884,  pp.  3-41.     (6  plates.) 

Give  a  brief  summary  of  some  Geological  facts  bearing  upon  faunal  relations  in  this 
period.  (Quaternary).  Describes  nature  of  deposits  in  whieli  mammalian  re- 
mains are  most  frequently  found;  and  some  structural  features  of  the  chief 
groups  of  mammalia  of  quaternary  times  ;  also  descriptions  of  a  number  of  gen- 
era and  species.  Appendix,  Genus  Equus. 
Oope,  E.  D.  Faunas  of  Wyandotte  and  Mammoth  Caves,  E.  T.  Cox  Rep. 
1872. 

E.  T.  Cox,  Geol.  Rep.  1872. 

Fanuas  of  Wyandotte  Cave,  E.  T.  Cox,  Geol.  Rep.  1876-78. 

Oox,  E.  T.     Second  Rep.  Geol.  Surv.  Ind.  (Maps  of  counties)  1870. 
Gives  general  outline  of  quaternary  deposits ;  emphasizes  the  importance  of  the  coal 
in  Indiana;  gives  analyses  and  sections  from  Sullivan,  Daviess,  Martin  counties ; 
general  observations  on  coals  of  Knox,   Dubois,   Pike,   Gibson,  Warrick,  Spencer, 
Perry,  Vanderburg,  and  Posey  counties.    The  Geol.  formations  and  economic  pro- 
ducts and  fossils  are  briefly  described, 
Putnam  and  Vigo  counties.     Observations  on  mineral  springs,  coals; 
also  paper  by  Dr.  T.  Sterry  Hunt,  oil  wells  of  Terre  Haute,  pp.  118- 
163. 
Western  Coal-Measures  of  Ind.  pp.  164-187. 
Sullivan  county,  Geology  of.    J.  Collett  Rep.  pp.  191-240. 
JeflFerson  county,  Catalogue  of  the  Flora  of.     A.  IJ.  Young,  pp.  245- 
288. 
How  to  prepare  and  cook  fish  and  other  animal  food.    S.  Col- 
lett's Rep.  1884. 
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Temperature  of  two  deep  bores  in  Indiana.    Proc.  A .  A.  A.  S. 

vol.  24,  p.—,  1875. 
-Western  coal  measures  of  Indiana.    A.  A.  A.  S.  vol,  20,  (B.   Nat. 


Hist.  Soc.)  236-252. 

Analysis  of  Peat  from   northern  counties  of  Ind.    T.  Collett's 

Rep.  1883. 

Third  and  fourth  Annual  Reports  of  Geol.  Sarv.  Ind.  1871-72. 

Introductory  chapter  treats  of  the  development  of  the  coal  seams,  gives  numerous 
analyses  of  samples  from  various  parts  of  the  area ;  discusses  coking  qualities  of 
the  coals  (Sullivan,  Daviess,  Dubois,  Pike.  Spencer  counties). 
Perry  County,  Geol.  of.    pp.  62-143. 

Discusses  especially  the  extent  and  development  of  the  coal  seams,  and  strati- 
graphy of  subcarboniferous  and  coal  measures,  and  economic  use  of  the  quaternary 
deposits;  describes  building  stone,  lime,  oil  wells;  describes  and  illustrates  the 
opening  and  working  of  coal  seams. 
Geological  notes  of  a  trip  from  New  Albany,  in  Floyd  county,  to  Harri- 
son and  Crawford  counties,  pp.  145-182. 
Describes  the  general  geological  features ;  Putnam  and  Wyandotte  caves,  and  their 

fanuas  (the  latter,  E,  D.  Cope). 
Dubois  and  Pike  counties,  Geology  of.    pp.  192-287. 

Describes  the  Statigraphy  with  numerous    sections  from    various  parts  of  the 
county,  showing  positions  of  coal  seams ;  gives  list  of  fossils  from  sections  exam- 
ined ;  mentions  clays,  iron,  building  stone. 
Jasper,  White,  Carrol,  Cass,  Miami,  Wabash  and  Howard  counties. 

Geol.  reconnoissance  of  Prof.  John  Collett,  pp.  291-337. 
Parke  county,  Report  of  Geol.  Surv.  of.    B.  C.  Hobbs,  pp.  341-384. 
Dearborn,  Ohio  and  Switzerland  counties,  Geology  of.    pp.  387-434. 
Describes  surface  features,  topography,  stratigraphy,  lower  and  upper  Silurian, 

drift,  terrace,  building  stone,  hydraulic  cement,  clays,  iron  ore. 
Meteorology  of  Yevay,  Switzerland  county.     C.  G.  Boerner. 

Fifth  Annual  Report.    Ind.  Geol.  Surv.  made  during  year  1873, 

(maps  and  wood  cuts). 
Report  of  Vienna  exposition  (maps),  pp.  5-12. 

The  Iron  and  Steel   Industries  of  Rhenish  Prussia  and  Westphalia, 
Germany,  at  the  Vienna  Exposition  (maps),  1873.     Hugh  Hartmann. 
pp.  13-70. 
Spiegeleisen  manufacturing.    Hugh  Hartmann,  pp.  71-101. 
Report  on  iron  ores  of  Clark  and  Floyd  counties,    p.  102. 
Describes,  in  addition,  the  use  of  raw  coal  in  the  blast  furnace ;  cooking  qualities 

of  Indiana  block  coal ;  hydraulic  cement,  mounds. 
Clark  and  Floyd.     Report  of  a  Geol.  Surv.  of.    W.  W.Borden,  pp.  134- 
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Warren  county,  Geology  of.    John  Collett.    pp.  191-259, 

Description  of  Reptilian  footprints,     p.  247. 

Lawrence  county,  Geology  of.    John  Collett.    pp.  260-314. 

Knox  county,  Geology  of.    John  Collett.    pp.  37")-382. 

Gibson  county.  Geology  of.    John  Collett.    pp.  383-4o0. 

Dekalb,  Steuben,  Lagrange,  Elkhart,  Noble,  St.  Joseph,  and  Laporte. 

Observations  on.     G.  M.  Levette.    pp.  430-474. 
—Annual  report  of  the  Geological  Survey  of  Indiana  for  1874,  p. 


287  ;  two  plates  and  maps.  (County  reports  by  Cox,  Collett  and  Borden ; 
fossil  lists  by  Hatfield  and  Cornett ;  papers  on  fishes,  Jordan  ;  on  botany. 
Coulter.) 

In  the  chapter  on  geology  it  gives  a  sketch  of  continental  development ;  a  list  of 
Loch's  fossils  :  reports  the  discovery  of  Porcelain  clay,  and  tables  of  analyses  of 
clays  and  of  iron  ore. 

Geological  survey  of  Indiana,  1875,  (with  maps  of  several   of 

the  counties  appended). 

Describes  briefly  the  varieties  of  Indiana  coals ;  discusses  their  industrial  values  and 
the  method  of  analysis  of  coals,  which  should  be  followed,  and  reviews  the  Geo- 
logical work  accomplished  during  the  year.  Analysis  of  coals  from  Clay,  Owen, 
Fountain,  Vanderburg,  Greene, Warrick,  Posey,  Sullivan,  Daviess,  Vermillion,  Vigo, 
Parke,  Montgomery,  Fayette  (Pa.),  Mecklenburg  (Ky),  Lignite,  Robeftson  county 
(Tex). 

Geology  of  Vigo  county,  pp.  79-115. 
Traces  the  various  coal-seams  and  gives  numerous  sections  from  quaternary  and 

the  coal-bearing  areas.    Building  stone,  clays,  petroleum,  iron  ore. 
Huntington  county,  pp.  116-133. 

The  only  rocks  represented  here  belong  to  Paleozoic  (Niagara),  followed  directly 
by  glacial  drift.    Reference  is  made  to  the  fossils  of  the  Niagara  to  Glacial  drift 
(quaternary.) 
Species  of  Fossil  Marine  Plants  from  the  carboniferous  measures,  pp. 

135-145,  by  L.  Lesquereux. 
Jennings  and  Ripley  counties,  pp.  146-202. 
Describes  the  stratigraphic  features  of    the  geol.   formations  represented,    viz : 

Quaternary,  Devonian  (Hamilton),  Up.  Silurian. 
Orange  county,  pp.  203-239,  by  M.  N.  Elrod  and  E.  S.  Mclntire. 
Vanderburg,   Owen  and  Montgomery    counties,    Geology  of.    John 

Collett,  pp.  240-422. 
Clay  county.  Geology  of.    John  Collett,  pp.  423-462. 
Geological  Reconnoissance  of    the  Coal  Measure  Rocks  of  Putnam 
county.    John  Collett,  pp.  463-468. 
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Observations  on  the  depths  and  temperatures  of  some  lakes  of  North- 
ern Indiana.     G.  M.  Levett,  pp.  469-503. 
Catalogue  of  the  Flora  of  the  Wabash  valley  below  the  mouth  of  White 
river,  and  observations  thereon,  by  J.  Schneck,  pp.  504-576. 

— Eighth,  Ninth  and  Tenth  Annual  Reports  of  the  Geol.  Survey 

of  Ind.,  made  during  the  years  1876-78  with  maps. 

Discusses  the  nature  and  extent  of  the  Cincinnati  arch  whether  anticlinal  or  syn 
clinal;  the  processes  of  development,  growth  of  subsequent  formations  in  Indiana, 
Ohio  and  Kentuclty. 

Catalogue  of  fossils  found  in  the  Hudson  river,  Utica  Slate,  and  Tren- 
ton Groups  as  exposed  in  S.  E.  Ind.,  S.  W.  Ohio  and  northern  part 
of  Ky.    S.  A.  Miller. 

statements  of  the  views  of  eastern  and  western  Geologists  on  the  "Cincinnati 

Group  "  and  its  eastern  equivalents  ;  extent  and  analysis  of  hydraulic  cement 

and  building  stone.    Also  brief  outline  of  glacial  theories  and  deposits  in 

Indiana. 

Wayne  county.  Geology  of. 

Discusses  briefly  the  topography  and  hydrography  and  development  of  the  geolo- 

logical  formations. 
Catalogue"  and  check-list  of  the  Trees  and  Woody  Shrubs  of  America, 

north  of  Mexico.     John  W.  Byrkit,  pp.  275-290. 
Geological  Report  on  Harrison  and  Crawford  counties.    John  Collett, 

pp.  291-522. 
Observations  on  Wyandotte  Cave  and  its  Fauna.     (E.  D.  Cope.) 
Oornett,  W.  J.  S.    List  of  Silurian  and  Dev.  fossils  of  Jefferson  county, 
Ind.  Geol.  Surv.  '74. 

Glossary  of  Terms  commonly  used  in  Geological  Reports.    J. 

Collett's  Rep.  1883. 
Coulter,    J.    M.  and  Thompson,   H.      Origin  of  Indiana  Flora.     M. 

Thompson's  Rep.  1885-86,  pp.  253-282. 
Coulter,  J.  M.     Some  Glacial  Actions  in  Indiana  Science,  vol.  II,  p.  6, 

1883. 
Crawford  county,  Geology  of.    Owen,  R. 

E.  T.  Cox,  do  1876-77-78.    J.  Collett's  Rep.  1881. 

Crinoidea,  Classification  of.    Miller,  1888. 

Curtis,  J.  L.     Diatoms  of  the  waters  of  Indiana.    J.  Collett's  Rep.  1882, 

pp.  377-384. 
Cystidians,  Hubbard. 

Dana,  J.  D.  and  Quyot,  A.     Artesian  Well  at  Terre  Haute,  A.  J.  S. 
(Second  series)  vol.  XLVII,  p.  270. 
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Authors    record    the  thickness    and  character  of   strata  through  which  the  well 

passed. 

Daviess  county,  Geology  of.    E.  Owen's  Rep.  1859-60,  do  Cox,  E,  T., 

1872,  do  1870,  do  1875.    J.  Collett'a  Rep.  1883.     (Coal,  see  Lesquereux). 

Dearborn  county,  Geology  of.    R.  Owen's  Rep.  1859-60.    E.  T.  Cox's 

Rep.  1872.    Flora  of.    M.  Thompson's  Rep.   1888.    Gas.    (See  Phinney, 

Natural  Gas  in  Indiana.) 
Decatur  county,  Geology  of.     R.  Owen's  Rep.  1859-60,  do  J.  Collett's 

Rep.  1882.     Gas  and  oil.     (See  A.  J.  Phinney,  Natural  Gas  in  Ind.) 
DeKalb  county,  Geology  of.    R.  Owen's  Rep.  1859-60,  do  E.  T.  Cox's 

Rep.  1873,  M.  Thompson's  Rep.  1888.     Gas  and  oil.     (See  A.  J.  Phin- 
ney, Natural  Gas  in  Indiana.) 
Delaware  county.  Geology  of.     J.  Collett's  Rep.  1881 ;  M.  Thompson's 

Rep.  1885-86.     Gas.     (See  Phinney,  Natural  Gas  in  Indiana.) 
Dennis,  D.  W.     Analytical  key  to  the  fossils  of  Richmond,  Ind.,     1889. 

pp.  1-48. 
Devonian.     Fossils  of  Jefferson  county.     Whitfield.     Cornett,  1874. 
Deverneuil,  M.     ]\Iemoir  on  the  parallelism  of  American  and  European 

formations. 

Mentions  the  black  slate  of  Indiana,  Kentucky  and  Tennessee.    He  considers  it  the 
eciuivalent  of  the  "  GenSsee  "  of  the  New  York  series.    (See  also  Bull.  Geol.  Soc. 
France  vol.  IV,  2d  series.) 
Dryer,  C.  R.     Geology  of  Dekalb   county.     M.  Thompson's   Rep.   1888, 

pp.  98-101. 

Describes  surface  features,  extent  and  nature  of  glacial  drift,  moraines,  lakes,  etc., 
sections  as  exhibited  by  borings. 
Geology  of  Allen  county.    M.  Thompson's  Rep.  18S8,  pp.  105- 

129. 

Describes  the  topographical  features  and  charactor  of  the  drift  which  covers  the 
entire  county ;  well  section  at  Fort  Wayne. 
Geol.   Report  of  Steuben   county.    S.  S.  Gorby  (17th  annual 

Rep.)  1891. 

Describes  the  physical  features  of  the  moranic  deposits,  associated  lakes  and  drainage. 
History  of  the  ITpperMaumee  Valley,  Chicago,  1888.     Map  of  the 

drift  of  Northeast  Indiana,  1893. 
Dubois  county.     Geology  of.     R.  Owen's  Rep.  1859-60.    E.  T.  Cox,  1872, 

do  1870. 
Coal.     See  Collett's  Rep.  1883,  do  Lesquereux. 


Cox,  E.  T. 

,  Rep.  1875. 

Cox,  E.  T. 

,  Rep.  1876- 

Collett,  J., 

,  Rep.  1880. 

Collett,  J., 

,  Rep.  1881. 

Collett,  J.; 

,  Rep.  1882. 

Collett,  J., 

Rep.  1883. 
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Economic  Geology. 
Clays.     Cox,  E.  T.,  Rep.  1870.     Davies,   Martin,   Sullivan   counties;  do 
1872,  Dubois,  Pike,  Park  counties ;  do.  1873  Warren  county;  do.  Cox's 
Rep.  1874. 

Vigo,  Orange  counties. 
r8.    Analyses  of  clays. 
Monroe  county. 

Bartholomew,  Delaware,  Shelby  counties. 
Clays  of  Indiana. 
Rush,  Grant  counties. 
Thompson,  M.,  Rep.  1885-86.    Clay  of  Indiana;  do.  Marshal  county. 
Thompson,  M.,  Rep.  1888.     Clays  of  Indiana  (DeKalb  county). 
Kaolin,  Statistics  of  production,  10th  census  U.  S.,  p.  842,  848-849. 
Coals.     Cox,  E.  T.,  Rep.  1870.     Western  measures  and  Ind.  coal. 
Cox,  E.  T.,  Rep.  1870.    Daviess,   Martin,  Sullivan.    Notes  on  Knox,  Du- 
bois, Pike,   Gibson,   Warrick,  Spencer,  Perry,   Posey,  Vanderburg 
counties. 
Cox,  E.  T.,  Rep.  1872.     Clay,  Dubois,  Pike,  Jasper,  White,  Carroll,  Cass, 

Miami,  Wabash,  HoM'ard,  Park  counties. 
Cox,  E.  T.,  Rep.  1872.     Development  and  analysis  of  coals. 
Cox,  E.  T.,  Rep.  1872.    St.  Joseph  county  (peat). 
Cox,  E.  T.,  Rep.  1873.     Warren,  Knox,  Gibson  counties. 
Cox,  E.  T.,  Rep.  1875.    Analyses  of,  from  Clay,  Owen,  Fountain,  Van- 
derburg,  Greene,  Warrick,  Posey,  Sullivan,   Daviess,  Vermillion, 
Vigo,  Parke,  Montgomery,  Fayette,  (Pa.),  Macklenburg,  (Ky.)  Rob- 
ertson, (Tex.)  counties. 
Collett,  J.,  Rep.  1880.    Ind.  coal  vs.  Pittsburg  coal. 
Collett,  J.,  Rep.  1881.    Cost  and  increase  of  production. 
Collett,  J.,  Rep.  1881.    Putnam  county. 
Collett,  J.,  Rep.  1882.    Observations  on  Ind.  coal. 

Collett,  J.,  Rep.  1883.     Fuel  values  of  coals,  do.  (Clay,  Gibson  counties). 
Collett,  J.,  Rep.  1883.    Comparison  of  Ind.  block  with  111.  coals. 
Collett,  J.,  Rep.  1883.    Analysis  of  peat. 
Collett,  J.,  Rep.  1883.     Stone-coals  of  Ind. 
Thompson,  M.,  Rep.  1885-86.    Washington  county. 
Min.  resurces  of  U.  S.  1885,  p.  11-29. 
Owen,  R.    Gibson  and  Green  counties.    See  Lesquereux. 
Indiana  Coal.    Min.  resources  of  U.  S.  1886,  pp.  228,  230,  261. 
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Annual  production  of,  p.  265. 

Mines,  classification  of,  p.  262. 

Annual  production  of,  1887,  p.  243. 

Gas  coals,  comparison  with  Pittsburg  coals,  p.  242. 

Mines  and  wages,  p.  242. 

Statistics  on  production,  consumption  of,  Min.  Res.  U.  S.  1888. 

Statistics  on  production  of,  10th  census  U.  S.  1880. 

The  following  are  reported  upon :  Clay,  Daviess,  Dubois,  Fountain,  Gib- 
son, Greene,  Harrison,  Knox,  Martin,  Owen,  Park,  Perry,  Pike, 
Spencer,  Sullivan,  Vanderburg,  Vermillion,  Vigo,  Warren,  Warrick. 

Indiana  coal  fields.     Clay,  Dubois,  Perry,  Pike,  Posey,  Spencer,  Vander- 
burg and  Warrick  counties.    (See  Lesquereux.) 
Thompson's  Rep.  1888. 
Cannelton.     (See  Lesley.) 
Ooke.     Character  of  Ind.  coking  coals,  10th  census  U.  S.  mining  indus- 
tries, 1880,  p.  48. 

History  of  the  coking  industry,  10th  census  U.  S.  1880,  p.  27-28. 
Gas.     Collett,  J.,  Rep.  1882.    Observations  on  Gas  in  Indiana. 

Collett,  J.,  Rep.  188.3.  Observations  on  Gas  in  Indiana.  Article  on  com- 
parison of  Indiana  block  with  Illinois  coals. 

Thompson,  M.,  Rep.  1885-86.     Natural  Gas.     What  is  it? 

Thompson,  M.,  Rep.  1888.    Natural  Gas  and  Petroleum. 

Gorby,  S.  S.,  Rep.  1890.  (See  Jordan,  E.  J.  S.)  Gas  in  Grant,  Howard, 
Tipton,  Hamilton,  Madison,  Hancock,  Delaware,  Blackford,  Henry 
and  Rush  counties. 

Gas  field  of  Indiana.     (See  Leveritt.) 

Natural  Gas  field  of  Indiana.  Eleventh  Ann.  Rep.  of  Director  of  U.  S.  G.  S. 
(See  Phinney)  pp.  617-742. 

Rock  Gas  and  Related  Bitumens.  Eleventh  Ann.  Rep.  of  Director  of 
U.  S.  G.  S.     (See  Magee,  W.  T.) 

Natural  Gas  in  Indiana.  Min.  Resources  of  U.  S.  1886,  p.  508 ;  do  1887, 
pp.  485,  488,  489 ;  do  1888,  p.  486. 

Orton,  Edward.    Origin  of  the  Rock  Pressure  of  the  Natural  Gases  of 
the  Trenton  lime  stone  of  Ohio  and  Indiana.     A.  J.  S.  Ill,  vol.  29, 
p.  225. 
Gold  in  Indiana.     (See  Sutton.) 

Gold  in  Indiana.  (See  Cox's  Geol.  Rep.  1878,  p.  116,  Morgan  and  Brown 
counties.) 
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Gold  in  Indiana.     (See  Cox's  Geol.  Rep.  1874,  p.  —  )  Bean,  Bless,  and 
Salt  creeks. 

Gold  in  Indiana.     (See  Cox's  Eep.  1875,  p.  370.)     Montgomery  and  War- 
ren counties. 
Hydraulic  •Cement.     Analysis  of.    E.  T.  Cox's  Rep.  1876-78.    J,  Col- 
lett's  Rep.  1883;  S.  S.  Gorby's  Rep.  1891. 

J.  Collett's  Rep.  1883,  pp.  38-44.     Economic  Geology  of  the  state. 

S.  S.  Gorby's  Rep.  1891,  p.  54. 

Indiana  Cements.    Mineral  Resources  of  U.  S.  1885,  p.  406. 
Ores  and  Minerals.     E.  T.  Cox's  Rep.  1870.    Ores  of  Daviess,  Martin, 
Sullivan  counties. 

E.  T.  Cox's  Rep.  1872.    Ores  of  Dubois,  Pike,  Parke  counties. 

E.  T.  Cox's  Rep.  1873.     Ores  of  Lawrence,  Knox,  Gibson  (iron). 

E.  T.  Cox's  Rep.  1875.     Vigo  county  (iron). 

J.  Collett's  Rep.  1880.     Monroe  county  (iron). 

J.  Collett's  Rep.  1882.    Jasper  county  (iron). 

J.  Collett's  Rep.  1883.     Morgan  and  Rush  counties. 

Min.  Resources  of  U.  S.  1885,  p.  88. 

M.  Thompson's  Rep.  1885-86.    Washington,  Boone  counties  (iron). 

M.  Thompson's  Rep.  1888.     Outline  sketch  of  the  minerals  of  Indiana. 

Iron  Ores  of  Indiana,  10th  Census  U.  S.  Mining  Industries,  1880. 

Novaculite.    Mineral  Resources  of  IT.  S.  1886,  p.  592. 

Minerals  of  Indiana.    Min.  Resources  of  V.  S.  1887,  p.  727. 

Mineral  Waters  of  Indiana.    Min.  Resources  of  U.  S.  1887,  p.  683. 
Oil.     E.  T.  Cox's  Rep.  1870.    Putnam,  Sullivan,  Vigo  counties. 

E.  T.  Cox's  Rep.  1872.    Perry  county  (oil  wells). 

E,  T.  Cox's  Rep.  1875.    Vigo  county. 

E.  T.  Cox's  Rep.  1876-78.     Harrison  and  Crawford  counties. 

J.  Collett's  Rep.  1883.    Jasper  county. 

Leverett.    Am.  Geol.  vol  IX,  pp.  6-20. 

Petroleum.    Min.  Res.  of  U.  S.  1888,  p.  4()4. 

Petroleum  in  Indiana.    Tenth  Census  of  U.  S.  1880,  p.  26  and  p.  37. 

Hunt,  Dr.  T.  S.     Oil  wells  of  Terre  Haute,  Ind.     A.  J.  S.  Ill,  vol.  I,  p. 
369. 
Salt.     Mineral  Resources  of  U.  S.  1886,  p.  628. 

Salt.     INIineral  Resources  of  U.  S.  1887,  p.  611. 
Stone  (building).     E.  T.  Cox's  Rep.  1870.    Daviess  and  Martin  counties. 

E.  T.  Cox's  Rep.  1872.    Perry  and  Dubois  counties. 
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E.  T.  Cox's  Rep.  1873.     Warren,  Lawrence  and  Gibson  eounties. 

E.  T.  Cox's  Rep.  1875.     Vigo  and  Orange  counties. 

E.  T.  Cox's  Rep.  1 876-78.     Harrison  and  Crawford  counties. 

J.  Collett's  Rep.  1880.     Oolitic  Limestones. 

J.  Collett's  Rep.  1881.     Oolitic  stone  quarrying  appliances,  output,  etc., 

in  Owen,  Monroe,  Washington,  Harrison  and  Crawford  counties. 
J.  Collett's  Rep.  1881.    Putnam  and  Bartholomew  counties. 
J.  Collett's  Rep.  1881.    Transverse  strength  of  building  stone. 
J.  Collett's  Rep.  1882.    Jasper  and  Decatur  counties.     Observations  on 

building  stone. 
J.  Collett's  Rep.  1883.    Economic  Geology  of  the  state,  pp.  38-44.    Grant 

county  quarries. 
J.  Collett's  Rep.  1884.     Quarries  in  I'nion  county. 
M.  Thompson's  Rep.  1885-86.    Indiana  Building  Stone. 
M.  Thompson's  Rep.   1885-86.     Quarries  in  Washington  and  Benton 

counties. 
M.  Thompson  Rep.  1888.     Outline  sketch  of  the  valuable  minerals  of 

Indiana,  pp.  77-85. 
S.  S.  Gorby's  Rep.  1891.     Quarrying  industry  in  Indiana. 
Limestones  of  Indiana.     Mineral  Resources  of  IT.  S.  1886,  p.  541. 
Structural  Materials.    Mineral  Resources  of  L^.  S.  1887,  p.  509. 
Structural  ^Materials.     Mineral  Resources  of  U.  S.  1888,  p.  524. 
Descriptions  of  Quarries  and  Quarrying  Regions  in  Indiana.   Tenth  Cen- 
sus of  U.  8.  1880,  pp.  215-219. 

Enumerates  the  counties  yielding  building  stone,  the  companies  and  describes 
briefly  the  character  of  the  stone  and  where  used. 
Indiana  Marble  and  Limestones  10th  Census  Rep.  U.  S.  ISSO,  pp.  50,  51, 

84,  87. 
Indiana  Sandstones  in  10th  Census  Rep.,  U.  S.  1880,  pp.  50,  51,  >>C^,  87. 
Elkhart.     E.  T.  Cox.    Geol.  Rep.  1873. 

Geology  of  Fayette  and  Union  counties.    E.  T.  Cox.    Rep.  1884. 

Elrod,  M.  N.,  and  Benedict,  A.  O.     Geology  of  Wabash  county.    S.  S. 
Gorby,  1891  (17th  annual  report). 

Describes  the  topography,  stratigraphy  (with  general  section) ;   quaternary  deposits ; 

its  fossil  contents.    Discusses  gas-developments  and  gives  numerous  well-sections. 

Elrod,  M.  N.     Geology  of  Bartholomew  county.    J.  Collett's  Rep.  1881, 

pp.  150-213. 

Describes  the  topography,  glacial  deposits  (Collett's  glacial  river  valley),  paleozoic 


172 

formations  with  connected  section  and  local  details  (Carbonif .  Dev.  Sil.) ;  gives  lists 
of  Hartsville  fossils  and  notes  on  mineral  springs,  building  stones,  clays,  etc. 

Geology  of  Decatur  county.    J.  Collett's  Rep.  1882,  pp.  100-152. 

Describes  the  topography,  quaternary  deposits  and  paleozoic  formations ;  gives  tab- 
lated  lists  of  fossils  from  Sil.  and  Dev.  rocks  :  sections  from  quarries  ;  notes  on  the 
character  of  building  stone.    Archaeology. 

Geology  of  Rush  county.    J.  Collett's  Rep.  1883,  pp.  86-115. 

Describes  drainage,  topography,  physical  features  and  fossils  of  corniferous  and  Ni- 
agara rocks  ;  glacial  features  ;  mentions  the  occnrrence  of  clays,  iron  ores,  mineral 
springs,  Archaeological  relics. 

Geology  of  Union  county.    J.  Collett's  Rep.  1884,  pp.  61-72. 


Gives  general  description  of  quaternary  deposits  and  paleozoic  rocks,  with  lists  of 
Hudson  river  fossils  ;  local  details  gathered  from  sections  in  the  quarry  region. 

Geology  of  Fayette  county.    J.  Collett's  Rep.  pp.  41-60. 

Discusses  topography,  drainage,  character  of  drift  deposits,  extent  of  paleozoic  rock 
and  its  fossils. 
Elrod,  M.  N.,  and  Mclntire,  E.  S.     Geology  of  Orange  county.    E.  T. 
Cox  Rep.  1875,  pp.  146-239. 

Discribes  briefly  the  topography  and  structural  features  of  the  geological  formations 
(Carboniferous  and  Subcarboniferous),;millstone  grit  (Chester  and  St.  Louis),  with 
vortical  sections,  and  relation  of  fossil  horizons  indicated.  Reference  is  also  made 
to  mineral  springs  of  the  county  (French  Lick,  West  Baden),  with  analysis  of  iron 
ores,  whet  stones,  building  stone  and  clays,  pp.  240-422. 
Fayette  (Pa.).  E.  T.  Cox  Rep.  1875. 
Payette  county  G-eology.    J.  Collett's  Rep.  1884. 

Owen,  Richard. 

Floyd,  S.     Mounds  and  earthworks  in  Vanderburg  county,  Indiana.  An- 
nual Rep.  Board  of  Regents  of  the  Smithsonian  Inst.  1881.    47th  Con- 
gress, 1st  session.     Senate  Mis.  Doc.  No.  109. 
Floyd  county,  Geology  of.    Owen,  R. 
Fountain  county,  Geology  of.    Owen,  R. 

E.  T.  Cox,  Geol.  Report,  1875 ;  coal,  J.  Collett's  Rep.  1883. 

Franklin  county.     Alluvial  terraces.     Quick,  E. 

Fossils.     Moore,  R.  D. 

Corals,  Moore,  R.  D. 

Gas  (see  Phinney,  Natural  Gas  in  Indiana). 

Geology  of.     Owen,  Richard. 

Fulton  county.    Geology  of.    Owen,  R. 

Gibson  County.     Coal.    Geol.  Rep.  E.  T.  Cox;  1870,  do.  1873.    J.  Col- 
lett's Rep.  1883. 
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Goldsmith,  E.     Basanite  from  Crawford  county,  Ind.    Proc.  Acad.  Nat. 

Sci.  vol.  12,  1889-90. 
Gorby,   S.   S.     Department  of  Geology  and  Natural   Resources   (Ind.) 
Seventeenth  Annual  Report,  1891. 

A  report  upon  the  various  stones  used  for  building  and  found  in  Indi- 
ana.   Maurice  Thompson,  pp.  18-112. 
Steuben  county,  Geology  of.     C.  R.  Dryer,  pp.  114-134. 
A  partial  catalogue  of  the  flora  of  Steuben  county.    E.  Bradner,  pp. 

135-159. 
Carroll  county,  Geology  and  Natural  History  of.     Maurice  Thompson, 

pp.  171-191. 
Wabash  county,  Geology  of.     M.  N.  Elrod  and  A.  C.  Benedict,  pp.  192- 

259.     Flora  of  Wabash  county,  pp.  260-272. 
Report  of  the  Inspector  of  Mines.     S.  McQuire,  pp.  273-298. 
Report  of  State  Supervisor  of  Oil  Inspection.     N.  J.  Hyde,  pp.  299-321. 
Petroleum  in  Indiana.     A.  C.  Bendict,  pp.  306-325. 
Report  of  Supervisor  of  Natural  Gas.     E.  T.  J.  Jordan,  pp.  326-364. 
A  catalogue  of  the  butterflies  known  to  occur  in  Indiana.     W.  S.  Blach- 

ley,  pp.  365-408. 
The  Batrachians  and  Reptiles  of  the  State  of  Indiana.    O.  P.  Hay,  pp. 

409-611. 
Paleontology.    S.  A.  Miller,  pp.  611-686. 

— A  Terminal  Moraine  in  Central  Indiana.    M.  Thompson's  Rep. 

1885-86. 

Describes  the  physical  feature  and  enumerates  the  counties  throuh  which  moraine 
extends. 

Geology  of  Tippecanoe  county.    M.  Thompson's  Rep.  1885-86, 

pp.  61-96. 

Describes  topography,  drainage,  stratigraphy  (Carbonif.  Dev.  Sil.)  drift,  its  physical 
features  (sections). 

Geology  of  Washington  county.    M.  Thompson's  Rep.  1885-86, 

pp. 117-153. 

Describes  topography  and  drainage;  gives  a  connected  section  across  the  county 
(Quat.  Subcarbouif.);  gives  list  of  fossils  from  the  subdivisions  of  sub-carbonifer- 
ous ;  describes  briefly  the  economic  value  of  the  limestones  of  the  county:  the  ex- 
tent of  coal,  iron,  drift,  caves. 

Geology  of  Benton  county.    M.  Thompson's  Rep.  1885-86,  pp. 

196-220. 

Describes  topography,  drainage  ;  general  section  of  the  county  (Quaternary,  Subcar- 
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boniferous);  describes  subcarboniferous  as  exhibited  in  various  (luarries  ;  nature 
and  thickness  of  the  drift  as  made  out  from  borings. 

Wabash  Arch.    M.  Thompson's  Rep.  1885-86,  pp.  228-241. 

Prehistoric  Race  in  Indiana.     M.  Thompson's  Rep.  1885-86,  pp. 

286-31P.. 

Geology  of  Miami  county.     M.  Thompson's  Rep.  1888.  pp.  165- 

188. 

Describes  topography  drainage  ;  physical  features  and  depth  of  the  drift;  clays,  sand 
Iron  ore ;  stratigraphy  (Dev.  Sil.),  natural  gas,  well  sections. 

Natural  gas  and  petroleum.     M.  Thompson's  Rep.  1888. 

Discusses  origin  of  gas ;  anticlinial  and  sea  level  theories;  surface  indications  of  gas 
and  oil ;  structural  features  of  Indiana  oil  field ;  gives  well  sections ;  altitudes 
discusses  economic  use  of  natural  gas. 

List  of  specimens  in  the  State  Museum.     M.  Thompson's  Rep. 

1888,  pp.  383-472. 
Gorby,  S.  S.  and  Lee,  S.  B.     Geology  of  Boone  county.     M.  Thomp- 
son's Rep.  1885-86,  pp.  160-176. 

Describes  the  surface  features,  drainage  and  glacial  deposits,  its  depths  as  revealed 
by  borings  (no  pal.  formation  exposed). 
Grant  county,  Geology  of.    J.  Collett's  Rep.  1883.     Gas  (see  Phinney, 

Natural  Gas  in  Indiana.) 
Greenbrier  Group.     (See  T.  J.  Stevenson.) 
Greene  county.     E.  T.  Cox's  Rep.  1875.    Coal.    J.  Collett's  Rep.  1883. 

R.  Owen's  Rep.  ? 
Greene,   G.   K.     Geology  of  Monroe   county,   J.  Collett's   Geol.   Rep. 
1880,  pp.  426-499. 

Gives  brief  description  of  the  lithological  characters  of  subcarboniferous  with  nu- 
merous sections  and  their  fossiLs  ;  reference  is  also  made  lacustral  and  glacial  de- 
posits, iron  ore,  building  stone,  clays,  etc. 

Gurley,  F.  E.     (See  Miller,  S.  A.) 

Haines,  Mrs.  Mary.     List  of  Silurian  fossils  from  Richmond,  Ind.   E.  T. 

Cox  Geol.  Rep.  1876-77-78. 

List  of  plants.     E.  T.  Cox,  Geological  Rep.  1876-77-78. 

Hall,  Dr.  James.     Notice  of  some  new  species  of  fossils  from  a  locality 

of  the  Niagara  group  in  Indiana.     Vol.  IV  Trans.   Albany  Inst.    1862  ; 

Trans.  Albany  Inst.  1879  ;  also  N.  Y.  St.  Mus.  Rep.  1876. 
Description  of  the  species  of  fossils  found  in  the  Niagara  group 

at  Waldron.    J.  Collett's  Geol.  Rep.  1881. 

VanCleve's  fossil  corals.     J.  Collett's  Rep.  1882. 

Descriptions  of  fossil  corals  from  the  Niagara  and  upper  Holder- 
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berg  groups  of  Indiana.     (Plates.)     J.  Collett's  Rep.  1882. 

Descriptions  of    the  fossil   reticulate  sponges,  constituting  the 

family  Dictyospongidfe   (4  plates).     35th  Ann.  Rep.  N.  Y.  Mus.  Nat. 

Hist.,  1884. 

The  following  genera  from  the  Keokuk  beds  about  Crawfordsville  are 

figured  and  described  :       Dictyophyton,  Ectenodictya,  Lyrodictya, 

Phyagmodictya,  Cleodictya,  Physopongia. 

Descriptions  of  some  new  species  of  fossils  from  the  carbon- 


iferous limestones  of  Indiana  and  Illinois.     Trans.  Albany  Inst.,  vol.  IV, 

pp.  1-37. 

See  also  A.  J.  S.,  vol.  XXIV  (second  series),  p.  27C. 

Notice  of  some  new  species  of  fossils  from  the  Niagara  of  In- 
diana, with  list  of  identified  species  from  the  same  place.     Pub.  May  2d, 
1883  (34  pp.  8vo). 
Abstract  read  before  Albany  Inst.,  April  29th,  1862. 

Hancock  county,  Geology  of.  R.  Owen's  Rep.  1859-60.  M.  Thomp- 
son Rep.  1885-1886. 

Gas.     (See  Phinney  Natural  Gas,  in  Indiana.) 

Hamilton  county,  Geology  of.  R.  Owen's  Rep.  1859-60.  Collett's  Rep. 
1884.    (Gas,  see  Phinney.) 

Harrison  county.  Geology  of.  R.  Owen's  Rep.  1859-00;  do  E.  T.  Cox, 
1872;  do, 1876-78 ;  do.  1881. 

Hartmann,  Hugh.  Manufacture  of  Spiegeleisen,  E.  T.  Cox  Rep.  1872, 
pp.  71-101. 

Iron  and  steel  industries  of    Rhenish   Prussia  and  Westphalia.     Germany  at  the 
Vienna  Exhsbition  of  1873  (with  map),  pp.  13-70. 

Hatfield.  R.  S.     Indiana  Oolitic  stone.  J.  Collett's  Rep.  1884. 

Hay,  O.  P.  Batrachians  and  reptiles  of  Indiana.  S.  S.  Gorby  (17th  an- 
nual report),  1891. 

Haymond,  Rufus.  Notes  of  remains  of  Megathorium,  Mastodon  and 
Silurian  Fossils.  (General  description.)  A.  J.  S.  (first  series)  vol. 
XLYI,  pp.  294-296. 

Hendricks  county,  Geology  of.    Owen's  Rep.  1859-60. 

Henry  county,  Geology  of.  Owen's  Rep.  1859-60;  do  M.  Thompson's 
Rep.  1885-86.     (Gas  see  Phinney.) 

Hobbs,  Prof.  B.  O.  Geological  report  of  Parke  county,  E.  T.  Cox  Rep. 
1872,  pp.  337-341. 

Describes  topography,  drift  deposits,  stratigraphy  (general  sections),  gives  some  gen- 
eral observations  upon  coal,  iron  ore  and  sand  stones  of  the  county. 
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Homsher,  G.  "W.     The  Glidewell  mounds  of  Franklin  county,  Indiana. 
Remains  on  White  Water  river,  Indiana.     Ann.  Rep.  Board  of  Regents  of 
the  Smithsonian  Inst.  1882 ;   47th  Congress,  2d  session  House  of  Rep- 
resentatives, Mis.  Doc.  No.  26. 
Howard  county,  Geology  of.     Owen's   Rep.   1859-60;    do  E.  T.   Cox 

Rep.  1872.     (Gas  see  Phinney.) 
Hubbard,  George  O.    The  upper  limits  of  the  lower  Silurian  at  Madi- 
son, Indiana.     Pr.  Ind.  Acad,  of  Sc.  1891,  pp.  68-70. 
Places  the  limit  fifty  feet  above  the  favistella  reef. 
The  Cysti deans  of  Jefferson  county,  Indiana.     Pr.  Ind.  Acad,  of  Sc, 
1891,  p.  67. 
Notes  their  abundance. 
Hudson  river  fossils  of  Jefferson  county,  Indiana.    Pr.  Ind.  Acad,  of 
Sc,  1891,  p.  68. 

Corrects  errors  in  Geological  Report  for  1874,  and  gives  list  of   orders   repre- 
sented. 
Hunt,  Dr.  J.  Sterry.     Oil  wells  of  Terre  Haute.     Geological   Rep.  1870, 
E.  T.  Cox.    See  also  A.  J.  S.  Ill  vol.  I,  p.  369,  abstract  of  paper  on  oil 
wells  of  Terre  Haute,  presented  at  A.  A.  A.  S.,  August  1871. 
Huntington  county.  Geology  of.    Owen's  Rep,  1859-60 ;  do  E.  T.  Cox 

Rep.  1875. 
Hyde,  N.  J.     Report  of  State  Supervisor  of  Oil  Inspection.     S.  S.  Gorby 

(17th  annual  Rep.)  1891. 
Indiana  Oolitic  Stone.    R.  S.  Hatfield.    (See  J.  Collett's  Rep.  1884.) 
Jackson  County,  Geology  of.     R.  Owen's  Rep.  1859-60;  do  E.  T.  Cox's 

Rep.  1874. 
James,  J.  P.     A  Cave  in  the  Clinton  formation.    Jour.  Cin.  Soc.  Nat. 

Hist.  Apr.  1890. 
James,  U.  P.     Catalogue  of  Lower  Silurian  Fossils  of  the  Cin.  Group 
found  within  40  or  50  miles  of  Cincinnati  with  descriptions  of  some  new 
species  of  Corals  and  Polyzoa.     (Published  in  book  form  in  Cincinnati 
1875. 

The  new  species   described  belong  to  the  following  genera:     Chxteles,  Ceramopora, 
Ptelodictya,  Alccto. 
Jasper  county.  Geology  of.    E.  T.  Cox's  Rep.  1872. 

Geology.    J.  Collett's  Rep.  1882;  R.  Owen's  Rep.  1859-60. 

Jay  county.     Geology  of.    J.  Collett's  Rep.  1882.    Gas    (see  Phinney 

Nat.  Gas  in  Indiana). 
Geology  of.    R.  Owen's  Rep.  1859-60. 
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Jefferson  county.     Botany.    E.  T.  Cox.     Geol.  Rep.  1870. 

Geology  of.     (See  Borden  Geol.  Rep.  1874) ;  do,  R.  Owen's  Rep. 

1859-60. 
Cystidians.     (See  Hubbard.) 


Jennings  county,  Geology  of.  E.  T.  Cox's  Rep.  1875;  do.  R.  Owen's 
Rep.  1859-60. 

Johnson  county,  Geology  of.  J.  Collett's  Rep.  1883;  do.  R.  Owen's 
Rep.  1S59-60. 

Johnson,  H.  S.  Experiments  upon  the  transverse  strength  and  elas- 
ticity of  building  stone.    E.  T.  Cox's  Rep.  1881,  pp.  47-54. 

Jordan,  E.  T.  J.  Report  of  Supervisor  of  Natural  Gas.  S.  S.  Gorby 
(17th  Ann.  Rep.)  1891,  pp.  326-364. 

Describes  the  extent  (counties)  of  Indiana  field  ;  its  source  (Trenten  Rock) ;  condi- 
tions of  production  ;  economic  use ;  gas  plants  throughout  the  field. 

Kankakee  river.     (See  Campbell). 

Keokuk  Fossils.     (Beachler). 

Keyes,  C.  R.  The  carboniferous  echinodermata  of  the  Mississippi  basin, 
A.  J.  S.  Ill,  vol  38,  p.  186. 

Knox  county,    Coals.    E.  T.  Cox.  Rep.  1870. 

Coals.    Geology  of.     E.  T.  Cox  Rep.  1873 ;  Coals,  J.  Collett's  1883. 

Coals,  Lesquereux. 

Lagrange  County,  Geology  of.     R.  Owen.  1859-60.     E.  T.  Cox  Rep.  1873. 

Lake  County,  Geology  of.    R.  Owen.  1859-60. 

Langsdale,  G-eo.  J.  Map  of  Wyandotte  Cave.  Appendix  to  Rep.  Ind. 
Geol.  Surv.  1859-60. 

Laporte  County,  Geology  of.     R.  Owen,  1859  60 ;  do  E.  T.  Cox  Rep.  1873. 

Lawrence  County,  Geology  of.  R.  Owen,  1859-60;  do  E.  T.  Cox  Rep. 
1873. 

Lee,  S.  E.  (See  Gorby).  Geology  of  Boone  county.  M.  Thompson  Rep. 
1885  86. 

Lesley  J.  Report  on  the  Cannelton  district,  Perry  county,  and  topo- 
graphic map.     Ind.  Geol.  Survey  1859  60.    Map  not  pubUshed. 

Lesquereux,  Leo.  Species  of  fossil  marine  plants  from  the  carbonifer- 
ous measures.     E.  T.  Cox  Rep.  1875. 

Principles  of  Paleozoic  Botany  (Pt.  II).    J.  Collett's  Rep.  1883, 

pp.  7-106. 

Introductory  remarks  on  Geological  phenomena  bearing  upon  paleo-botany  classifica- 
tion of  strata,  fossilization  ;  collecting  of  fossil  plants  ;  gives  outline  of  the  chief  di- 
visions of  the  vegetable  kingdom  and  their  distribution  in  geologic  time ;  history 
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of  plants  known  in  Paleozoic  Rocks  of  United  States  with  description  (plates  1-22) 
a  few  genera  and  species. 
Distribution  of  the  Geological  strata  in  the  coal  measures  of  In- 
diana.   Ind.  Geol.  Surv.  1859-60. 

Describes  fifteen  coal  beds  and  associated  rocks ;  gives  directions  for  prospecting  for 
coal ;  observations  on  the  coal  of  each  county  iu  the  coal  field,  on  the  value  of  the 
coal  in  general  and  the  geological  horizon  of  th«  coal. 
Leverett,  Frank.    On  the  correlation  of  Moraines  with  Raised  Beaches 

of  Lake  Erie.     A.  J.  S.  Ill,  vol.  44,  p.  281, 
Glacial  phenomena  of  Northeastern  Illinois  and  Northern  Indi- 
ana.    A.  A.  A.  S.  vol.  38,  p.  248  (1889). 

Studies  in  the  Indiana  Gas  Field.     Am.  Geol.  vol.  lY.  pp.  6-20. 

Describes  the  character  stratagraphical  extent  and  thickness  of  the  Devonian  and 
Silurian  shales  and  limestones;  discusses  the  topographic  features  of  the  "Cincin- 
nati Axis"  as  brought  out  by  the  table  of  boreings  giving  altitudes,  depths  and 
thickness  of  the  formations  penetrated,  also  the  distribution  of  natural  gas  in  the 
Indiana  field,  strength  of  wells  ;  difference  in  altitude  of  salt  water  line  in  Indiana 
and  Ohio,  occurrence  of  oil ;  theories  explaining  rock  pressure  as  manifested  by 
the  gas  fiow. 

Lithographic  stone.     E.  T.  Cox  Rep.  1872,  pp.  77-147.     (Perry 

county). 
Levette,  G.  M,     E.  T.  Cox  Rep.  1875.     (Depths  and  temperatures  of 
lakes  in  Northern  Indiana.) 

Observations  on  DeKalb,  Steuben,  Lagrange,  Elkhart,  Noble, 

St.  Joseph,  Laporte  counties.    E.  T.  Cox  Rep.  1873,  pp.  430-474 

Fuel  values  of  coals.    J.  Collett's  Rep.  1873,  pp.  10-34. 

Gives  tabulated  analysis  of  coals  from  Clay,  Daviess,  Dubois,  Fountain,  Greene,  Gib- 
son, Knox,  Martin,  Montgomery,  Owen,  Parke,  Perry,  Spencer,  Sullivan,  Vander- 
burg,  Vermillion,  Vigo,  Warrick,  Warren,  Posey  counties. 

Observations  on  the  depth  and  temperature  of  some  of  the  lakes 

of  Northern  Indiana.     E.  T.  Cox  Rep.  1875,  pp.  469-503. 
A  hydrographic  survey  is  made  of  the  following  lakes :    Manitou,  Fulton  county  ;  Pine, 
Laporte  county ;  Stone,  Laporte  county;  Clear,  Laporte  county ;  Centre,  Kosciusko 
county;  Syracuse,  Kosciusko  county;  Eagle,  Kosciusko  county;  Reservoir,  Noble 
county;    Bixell's,    Noble   county;   Latta,  Noble   county;    Twin   Lakes,    Lagrange 
county;  Crooked  Lake,  Steuben  county  ;  James,  Steuben  county. 
Lyon  S.  S.  and  Casseday  S.  A.     Descriptions  of  nine  new  species  of 
Crinoidea  from  the  subcarboniferous  rocks  of  Indiana  and  Kentucky. 
A.  J.  S.  Ser.  II.  vol.  28,  p.  233  and  vol.  XXIX,  pp.  68-79. 
The  species  described  belong  to  the  following    genera,  viz:     Asterocrinus,  Ptero- 
crinus,  Zeacrinus,  Cyathocrinus,  Actinocrinus,  also  a  new  genus,  Onychocrinus. 
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Madison  county,    Geology  of.    J.  CoUett's  Rep.  1S84.   Gas  (see  Phinney, 
Natural  Gas  in  Ind.) 

Geology  of.    E.  Owen's  Rep.  lS5!)-60. 

Mages,  W.  J.     Rock  Gas  and  related  Bitumens.     Utli  Ann.  Rep.  of  di- 
rector of  U.  S.  J.  S.  pp.  589-616. 

Discussed  under  the  following  sections  :    I.  Development  of  the  Bitumens.    II.  Consti- 
tution of  the  Bitumens.    III.  Distribution  of  the  Bitumens  (geological  and  geo- 
graphical.)   IV.  The  natural  storage    of  the  lighter  Bitumens.    V.  Origin  of  Rock 
Gas  and  related  Bitumens.    VI.  The  future  of  Rock  Gas  and  its  allies. 
Mammoth  Cave.     Faunas  in.     E.  T.  Cox  Rep.  1872. 
Marion  county,  Geology  of,    J.  Collet's  Rep.  1882.     Gas  (see  Phinney, 
Natural  Gas  in  Ind). 

Geology  of.     R.  Owens.     Rep.  1859-60. 

Marshall    county.    Geology  of.    M.   Thompson    Rep.   1885-86;   do   R. 

Owen's  Rep.  1859-60. 
Martin  county,  Geology  of.     Coals,  E.  T.  Cox  Rep.  1870;  J.    Collett's 

Rep.  1883.    Coal,  Lesquereux. 
Maxinkuckee  Lake.     M.  Thompson  Rep.  1885-86. 

McOaslin,  D.  S.    Geology  of  Jay  county,  J.  Collett's  Rep.  1882,  pp.  153-176. 
Describes  surface  features,  Paleozoic  formation  (Niagara  the  only  rock  known,)  gives 
list  of  fossils;  notes  on  archceology  and  fossil  vertebrates  (mastodon.) 
M'Oaslin,  D.  S.     Geology  of  Johnson  county.    J.  Collett's  Rep.  1883,  pp. 
116-137. 

Describes  topography,  stratigraphy,  ((Juat.  Carbon.  Dev. )  economic  products:  archaj, 
ological  remains. 
McOhesney,  J.  T.     New  Paleozoic  Fossils  (Chicago,  1859),  64  pp. 

Describes  Faunas  from  carboniferous  rocks  of  western  states,  viz.,  Crinoidea,  Brachis- 
poda,  Lamellibrachiata  Gasteropoda,  Cephalopoda.  Notes  in  A.  J.  S.  H.  Ser.,  vol- 
XXIX,  p.  285. 

McGuire,  Thomas.     Report  of  the  Inspector  of  Mines.     S.  S.  Gorbey. 
(17th  annual  Rep.  1891.) 

The  condition  of  coal  mines  in  the  following  counties  are  reported  upon:    Clay, 

Vigo,  Owen,  Vermillion,  Parke,  Daviess,  Pike,   Gibson,  Perry,   Greene,  Spencer. 

Warrick,  Vanderburgh,  Knox,  Sullivan.    Tabulated  statement  of  coal  companies  of 

Indiana,  and  their  addresses. 

Mclntire,  E.  S.     (Elrod,  M.  N.)    Geol.  of  Orange  county.     E.  T.  Cox  Rep. 

1875. 
Mecklenburg  (Ky.)     E.  T.  Cox  Geol.  Rep.  1875. 

Meek,  F.  B.     Descriptions  of  two  new  star  fishes  and  a  crinoid  from  the 
Cincinnati  Group  of  Ohio  and  Indiana.     A.  J.  S.  III.  Ser.,  vol.  Ill,  p.  257, 
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Meek,  F.  B.  and  Worthen,  A.  H.  Remarks  on  the  age  of  the  Gonia- 
tite  Limestone  at  Rockford,  Indiana  and  its  relations  to  the  "Black 
Slate"  of  the  western  states  and  to  some  of  the  succeeding  rocks  above 
the  latter.    A.  J.  S.  fll  Ser.)  vol  XXXII,  pp.  167-177. 

On  some  new  Silurian  Crinoids  and  Shells.     A.  J.  S.  Ser.  Ill,  vol. 

Ill,  p.  295. 

Species  beloging  to  the  following  genera  are  described  Dindrocrinus,  Lepocrinitcs ;  re- 
marks on  genus  Lkhenocrinus. 

On  the  Punctate  Shell  structure  of  Syrimyotheris.     A.  J.  S.  II 

Ser.  vol.  43,  p.  407. 

Species  described  from  Floyd  county,  Ind. 

Meteorites.     Harrison  county.    E.  T.  Cox  Rep.  1876-77-78. 

Miami  county,  Geology  of.  E.  T.  Cox  Rep.  1872.  M.  Thompson's  Rep. 
1888.  R.  Owen's  Rep.1859-60.  Gas.  (See  Phinney,  Natural  'Gas  in  In- 
diana.) 

Miller,  S.  A.  Catalogue  of  fossils  from  Hudson  river,  Utica  and  Trenton, 
in  S.  E.  Indiana,  S.  W.  Ohio  and  northern  part  of  Kentucky.  E.  T.  Cox 
Geol.  Rep.  1876-77-78. 

S.  S.  Gorby  (17th  Ann.  Rep.)  1801.     Paleontology;  Protozoa,  Cce- 

lenterata,  Echinodermata  and  Mollusca. 
Descriptions  and  plates. 

The  structure,  classitication  and  arrangement  of  American  pa- 
leozoic crinoids  into  families.     M.  Thompson's  Rep.  1888,  pp.  302-326. 

Miller,  S.  A.  and  Gurley,  F.  E.  Descriptions  of  some  new  genera  and 
species  of  Echinodermata,  from  the  coal  measures  and  sub -carboniferous 
rocks  of  Indiana,  Missouri  Iowa.    M.  Thompson's  Rep.  1888,  pp.  327-382. 

Descriptions  of  some  new  genera  and  species  of  Echinodermata 

from   coal  measures  and  sub-carboniferous  rocks  of  Ind.    Journ.  Cin. 
Soc.  Nat.  His.  Apr.  1890. 

Miller,  S.  A.  The  structure,  classification  and  arrangement  of  American 
Pal.  Crinoids  into  families.    Am.  Geol.  vol.  YI,  Nov.  1890,  p.  275. 

Monroe  county.  Geology  of.  J.  Collett's  Rep.  1880 ;  do  R.  Owen's  Rep. 
1859-60. 

Montg-omery  county.  Geology  of.  E.  T.  Cox  Rep.  1875.  Coal.  J.  Col- 
lett's Rep,  1883.  Keokuk  rock  at  Crawfordsville.  (See  Beachler ;  do  S.  S. 
Gorby's  Rep.  1888.) 

Moore,  Joseph.  Description  of  a  new  species  of  Rodent.  Journ.  Am. 
Society  Nat.  Hist.,  Apr.  1890. 
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Moore,  D.  R.     Two  hours  among  the  fossils  of  Franklin  county.    Bull. 

Brookville  Soc.  of  Nat.  Hist.  No.  1.     Richmond,  Ind.  1885,  pp.  44-45. 

Gives  eighteen  common  species  of  Low.  Sil.  fossils. 
Fossil  Corals  of  Franklin  county.    Bull.  Brookville  Society  of 

Nat.  Hist.  No.  2,  pp.  50-52. 

Twenty-seven  species  of  Upper  and  Lower  Silurian  Dev.  and  drift. 
Morgan  county,  Geology  of.    J.  Collett's  Rep.  1883  ;  do  R.  Owen's  Rep. 

1859-00. 
Newberry  J.  S.     Fossil  fish  teeth.      E.  T.  Cox,  Geol.  Rep.  1876,  '77,  '78. 
Drift  deposits  of  Indiana.    J.  Collett's  Rep.  1884,  pp.  85-98. 

Describes  climatal  conditions  previous  to  and  during  the  glacial  period;  traces  the 
"  marginal  line  "  through  Indiana  and  Ohio  ;  describes  the  nature  of  the  drift  ma- 
terials, manner  of  accumulation  and  sources  from  which  it  was  derived. 
Newton  County,  Geology  of.    J.  Collett's  Rep.  1882  ;  do.  R.  Owen's  Rep. 

1859-60. 
Noble  County,  Geology  of.     E.  T.  Cox's  Rep.  1873 ;  do.  R.  Owen's  Rep. 

1859-60. 
Novaculite.     Mine  Resources  of  the  United  States  1885,  p.  435 ;  do.  1886, 

p.  592. 
Ohio  County,  Geology  of.     Richard  Owen.     Rep.  1859-60. 

E.  T.  Cox  Rep.  1872. 

Ohio  river  Floods.    Collett's  Rep.  1884. 

Orange  county.  Geology  of.    Geological  Rep.  1875. 

Geology  of.    Richard  Owen.    1859-60. 

Orton,  Edward.     Gas,  Indiana  and  Ohio.     (See  gas  and  building  stone 

under  Econ.  Geol.) 
Ow^en  County,  Coal.     Lesquereux. 
E.   T.   Cox   Geol.   Rep.  1875;    J.  Collett's  Rep.  1881;   do  coal, 

1883. 
Owen  D.  D.     Sketch  of  the  life  of  Am.  Geologist,  vol.  4,  pp.  65-72. 

Meteorlogical  notices  in  Indiana.     A.  J.  S.  (Ser.  1)  vol.  29,  p.  294. 

Analysis  of  coals  of  Indiana  (1838),  J.  Collett's  Rep.  1883. 

Owen,  David  Dale  and  Norwood,  T.  G.     Description  of  a  new  fossil 
fish  from  the  paleozoic  rocks  of  Indiana  (figures).     A.  J.  S.  (new  series) 
vol.  1,  pp.  367-371. 
A  Report  of  a  Geological  Reconnoisance  of  Indiana  for  1859  and 

1869,  pp.  365,  2  pis.     Indianapolis,  1862. 

Reports  on  "A  Reconnoisance  of  the  State,"  by  Richard  Owen ;  on  the  "  Chemistry  of 
Soils,"  by  Robert  Peteis ;  on  "Coal,"  by  Leo   Lesquereaux;  on  the  "Cannelton 
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Coal  Field,"'  by  J.  Lesley  ;  also  an  appendix  with  table  of  altitudes,  etc. 
Owen  Richard.     A  Geological  Eeconnoisance  of  Indiana.    Indiana  Ge 
oloical  Survey,  1859-60. 

Gives  an  account  of  the  more  prominent  geologic  features  of  each  county  and  the  age 
the  rocks. 

■ Table  of  altitudes  in  Indiana — extralimital  altitudes. 

Hydraulic  lime  stone  analysis  from  Madison  and  Cass  counties.  Plates  and  descrip 
tions  of  eleven  Silurian  and  Carboniferous  fossils.  Appendix  to  Geol.  Surv.  of 
Ind.  for  1859-60. 

Analysis  of  Indiana  coals.     J.  Collett's  Rep.  1883. 

Parke  county,  Geology  of.    R.  Owen's  Rep.  1859-60 ;   E.  T.  Cox  Rep. 

1872;  do  1875  ;  J.  Collett's  Rep.  1883 — coal.     (See  Lesquereux,  coal). 
Perry  county,  Geology  of.    Owen's  Rep.  1859-60 ;  E.  T.  Cox  1872 ;  do 

1870  ;  coal— J.  Collett's  Rep.  1883.     (See  also  Lequereux.) 

Topographic  map  of.     (See  J.  Lesley.) 

Peter  Robert.     Chemical  analysis  of  Indiana  soils.    Ind.  Geol.  Surv. 

1859-60. 

Gives  an  analysis  of  soils  and  subsoils  from  each  of  the  principal  geological  forma- 
tions of  the  state. 
Analysis  of  Louisville  and  Jefiersonville  limestone.     Appendix 

to  Ind.  Geol.  Survey  1859-60. 
Phinney,  A.  J.    Geology  of  Delaware  county.    J.  Collett's  Rep.  1881. 
Catalogue  of  the  flora  of  Central-Eastern  Indiana.    J.  Collett's 

Rep.  1882. 
Geology  of  Henry  county  and  p«rtions  of   Randolph,   Wayne 

and  Delaware  counties.     M.  Thompson  Rep.  1885-86. 

Describes  topography,  stratigraphy  (Niagara),  glacial  river  channels,    Karnes  asars 

Discusses  the  nature  and  extent  of  the  terminal  moraines  of  the   second  glacial 
epoch (?);  the  direction  and  extent  of  the  bowlder  tract;  archeology. 
Geology  of   Randolph  county.  J,  Collett's  Rep.  1881,  pp.  177- 

195. 

Discusses  surface  features,  extent  of  quaternary  deposits,  paleozoic  rock  ;  gives  notes 
on  economic  products  ;  archteology. 
Geology  of  Grant  county.     J.  Collett's  Rep.  1883. 

Describes  surface  features,  quaternary  deposits,  Silurian  (Niagara)  rocks  ;    gives  sec- 
tions from  quarries  ;  refers  to  clay  and  areha?ology. 
• The  Natural  Gas  Fields  of  Indiana,     r.   S.   Geol.  Survey  (11th 

Ann.  Rep.  of  Director)  1889-90,  pp.  617-742. 

Under  the  heading  "  The  Geological  Structure  of  Indiana,"  the  following 
topics  are  discussed : 
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A.  Gexeral  Stkucture.  I.  6'//'a%roj)/i?/— Giving  a  general  section  and 
brief  outline  of  the  extent,  thickness  and  character  of  each  rock- 
series— (map)  ;  also  a  table  showing  the  total  thickness  of  the  drift 
as  obtained  from  borings.  II.  Altitude  of  the  strata — Views  concern- 
ing the  nature  and  extent  of  the  Cincinnati  arch ;  topography  of 
Trenton  limestone,  as  made  out  from  well-borings.  (Hypsographic 
map  and  cross-sections  of  Trenton  limestone.)  The  hypothetic 
"  Wabash  arch  "  is  briefly  described.  Prof.  S.  S.  Gorby's  views,  as 
contained  in  15th  Ann.  [Rep.  Geol.  and  Nat.  Hist  of  Indiana,  are 
quoted. 

B.  Conditions  OF  Gas  Accumulation.  Sec.  I.  Conditions  of  rock  struc- 
ture.   II.    Conditions  of  rock  texture. 

O.  Gas  Pressure  and  Measurement.  Defines  I.  Static  pressure.  II. 
Open  pressure.  III.  Retained  pressure.  IV.  How  to  measure  the 
amount  (cubic  feet)  of  gas  yielded  ;  gives  tables  showing  capacity 
of  wells. 

D.  The  Gas  Field  and  the  Borings  Within  it.  I.  The  area  yield- 
ing gas  and  oil.  II.  Records  of  borings  within  the  main  field  re- 
viewed by  counties — (Blackford,  Jay,  Delaware,  Randolph,  AVayne, 
Madison,  Grant,  Howard,  Tipton,  Hamilton,  Hancock,  Marion, 
Miami,  Wabash,  Henry,  Rush,  Shelby,  Decatur,  Franklin,  Dear- 
borne,  DeKalb)  giving  number  of  wells  in  each  county  and  aggre- 
gate daily  flow,  etc. 

E.  Record  of  Borings  Outside  of  the  Gas  Field.  Gives  record  of  bor- 
ings in  the  following  counties :  Union,  Fayette,  Bartholomew, 
Jennings,  Jefferson,  Clarke,  Floyd,  Harrison,  Washington,  Jackson, 
Johnson,  Hendricks,  Montgomery,  Parke,  Boone,  Clinton,  Carroll, 
White,  Pulaski,  Cass,  Miami,  Fulton,  Porter,  Lake,  Laporte,  St. 
Joseph,  Marshall,  Elkhart,  Kosciusko,  Whitley,  Noble  DeKalb,  Al- 
len, Wabash,  Jiuntington,  Wells  and  Adams. 

F.  The  Care  of  Gas  AVells. 

Pike  county  Coal.     Geology.    Owen's  Rep.  1859-60  ;  Cox  1872,  do  1870  ; 

coal,  J.  Collett's  Rep.  1883.  (See  also  Lesquereux.) 
Pitman's  Cave.    Description  of.    E.  T.  Cox  Rep.  1872. 
Pocono.     (Group.)    See  J.  J.  Stevenson. 
Patton  A.     Antiquities  of  Knox  county,  Ind.,  and  Lawrence  county,  111. 

Anual  Rep.  of  the  Board  of  Regents  of  Smithsonian  Institute,  1873. 

Forty-third  Congress,  first  session.     Senate  Mis.  Doc.  No.  130,  1S74. 
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Pig-eon  "W.     Ancient  burial  mounds  of  Indiana.     Annual  report  of  the 
Board  of  Regents  of  Smithsonian  Institute,  1867  ;  also  Fortieth  Congress, 
second  session.     Senate  Mis.  Doc.  No.  86,  1868. 
Posey  county,  Geology  of.    Owen's  Rep.  1859-60 ;  E,  T.  Cox's  Rep.  1875  ; 

do.  (coal)  J.  Collett's  Rep.  1883;  (coal)  see  Lesquereux. 
Pulaski  county,  Geology  of.    M.  Thompson's  Rep.  1888;  do.  R.  Owen's 

Rep.  1859-60. 
Putnam  county,  Geology  of.     R.  Owen's  Rep.  1859-60;  E.  T.  Cox's  Rep. 
1870;  E.  T.  Cox's  Rep.  1875;  J.  Collett's  Rep.  1880;  do.  1881. 

University  cave.    J.  Collett's  Rep.  1884. 

Quaternary.  T.  C.  Chamberlain.    Glacial  boundaries  in  Indiana  and  ad- 
jacent states.     Bull.  No.  58,  U.  S.  G.  S. 
E.  T.  Cox's  Geol.   Rep.   1870.    Sullivan,  Daviess,  Martin  counties'. 
E.  T.  Cox's  Geol.  Rep.  187;>.     Warren  county. 
E.  T.  Cox's  Geol.  Rep.  1875.     Vigo,  Huntington,  Jennings,  Ripley, 

Vanderburg,  Owen,  Montgomery,  Clay  counties. 
E.  T.  Cox's  Geol.  Rep.  1876.     Boone  county  (Ky.),  Wayne  county, 

Harrison,  Crawford  counties. 
J.  Collett's  Geol.  Rep.  1880.     Putnam  and  Monroe  counties. 
J.  Collett's  Geol.  Rep.  1881.     Shelby,  Delaware,  Bartholemew  (Collett's 

glacial  river). 
J.  Collett's  Geol.  Rep.  1882.     Newton,  Decatur,  Jay,  Randolph  coun- 
ties. 
J.  C.  Collett's  Geol.  Rep.  188.1.     Posey,  Morgan,  Rush,  Johnson,  Grant 

counties. 
J.   Collett's  Geol.   Rep.   1S84.     Hamilton,   Madison,   Fayette,   Union 

counties. 
J.  Collett's  Geol.  Rep.  1884.     Drift  deposits  of  Indiana.     J.  8.  New- 
berry. 
J.  Collett's  Geol.  Rep.  1884.    E.  D.  Cope  and  J.  L.,Wortman. 
S.  S.  Gorby's  Rep.  1891.     (Moraines  of  Steuben  county.) 
M.  Thompson's  15th  Ann.  Rep.  1885-86.     Glacial  deposits  of  Indiana. 
M.  Thompson's  15th  Ann.  Rep.  1885-86.     A  Terminal  Moraine  in  Cen- 
tral Indiana,  by  S.  S.  Gorby. 
M.  Thompson's  Rep.  1888.    Drift  beds  of  Indiana  (DeKalb,  Allen,  Pu- 
laski, White,  Miami  counties). 
Quick,  E.  R.     Alluvial  Terraces,  Bull.  No.  3.    Brookville  Society  of  Nat- 
ural History,  Brookville,  Ind.,  1888. 
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Describes  four  terraces  of  the  White  Water  Valley. 

Alluvial  terraces.    Bull.  No.  3  Brookville  Soc,  Nat.  Hist.  1888. 

Stone  mounds  on  the  White  Water.     Bull.  No.  1,  Brookville 

Soc.  Nat.  Hist.  pp.  3-5. 

Ripley  county,  Geology  of.  R.  Owen's  Rep.  1859-60.  E.  T.  Cox's  Rep. 
1875. 

Randolph  county,  Geology  of.  Owen's  Rep.  1859-60.  J.  Collett's  Rep. 
1882.     M.  Thompson's  Rep.  1885-86. 

Geology  of.     Gas  (See  natural  gas  in  Indiana)  Phinney. 

Robertson  county.  Geology  of.  E.  T.  Cox's  Rep.  1875  (lignite)  pp. 
79-115. 

Rowley,  R.  R.  Some  observations  on  the  natural  casts  of  crinoids  and 
blastoids  from  subcarboniferous  limestone,  Indiana,  Iowa,  Illinois,  Ken- 
tucky, Alabama. 

Rush  county,  Geology  of.  R.  Owen's  Rep.  1859-60.  J.  Collett's  Rep. 
1883. 

Oil  and  gas.     (See  A.  J.  Phinney,  natural  gas  in  Indiana.) 

Schneck,  J.  S.  Catalogue  of  the  flora  of  the  Wabash  Valley  below  the 
mouth  of  White  river  and  observations  thereon.    E.  T.  Cox's  Rep,  1875. 

Scott  county.  Geology  of.  R.  Owen's  Rep.  1859-60 ;  do.  Geol.  Rep.  1874. 
(See  Borden.) 

Seely,  H.  M.  The  ge.nus  strephochetus :  Distribution  and  species. 
A.  J.  S.  Ser.  Ill,  vol.  32,  p.  31.     (Sponge  found  at  Madison,  Ind.) 

Shelby  county,  Geology  of.  R.  Owen's  Rep.  1859-60.  J.  Collett's  Geol. 
Rep.  1881. 

Gas  and  Oil.     (See  A.  J.  Phinney,  Natural  Gas  in  Indiana.) 

Silurian  (lower).  Correletion  of  the  Cincinnati  and  Hudson  river 
group  in  Indiana,  with  the  Trenton  and  Nashville  series  of  Ten- 
nessee, Kentucky  and  their  equivalents  in  Ohio,  Illinois,  Iowa  and  Wis- 
consin and  Minnesota,  New  York  and  Canada.  (See  E.  O.  Ulrich.)  Am- 
Geol.  vol.  1  p.  100  and  vol.  2  p.  39. 

Smith,  S.  J.  Notice  of  fossil  insects  from  the  carboniferous  formation  of 
Indiana.     A.  J.  S.  Ser.  Ill,  vol.  I,  p.  44. 

Wing  of  insect  from  collection  in  Hanover  College  Museum,  and  found  in  the  car- 
boniferous rocks  (whetstones^  near  Paoli,  Orange  county. 

Spencer  county,  Geology  of.  R.  Owen's  Rep.  1859-60;  do  coal,  E.  T. 
Cox,  1873;  do  1870;  coal,  J.  Collett's  Rep.  1883;  coal  (see  Lesquereux). 

Starke  county,  Geology  of.  R.  Owen's  Rep.  1859-60;  do  M.  Thomp- 
son's Rep.  1885-86. 
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Stein,  Fredrick.    Synopsis  of  the  Molluscus  faunas  of  Indiana.    J.  Col- 

lett's  Geol.  Rep.  1880. 
Steuben  county.     Flora  of.     E.  T.  Cox  Geol.  Rep.  1873. 

S.  S.  Gorby's  Rep.  1891. 

Stevenson,   J.   J.     Report  of  the  Sub-Committee  on  Upper  Paleozoic 

(Carbonic).    Am.  Geologist,  vol.  II,  pp.  248-25(). 

Gives  classification  of  the  carboniferous  rocks  as  known  in  U.  S. 

Indiana  classification  as  follows : 


Merome  Sand  stone. 
Upper  coal  measures. 


Upper  coal  measures    .    .    . 

Middle  coal  measures  ■    •       •    ]    Lower  coal  measures 


Lower  coal  measures    ....    I    Conglomerate  or  millstone. 
(    Grit. 

gg  I    Greenbrier Mountain  Limestone. 

^5 -I 

3  ^  I     Pocono Knobstone  group  in  part. 

St.   Joseph  county.    Geology  of.     R.  Os^^en's  Rep.  1859-(i0;  do  (peati, 

E.  T.  Cox  Rep.  1872-73. 
Sutton,  George.    The  Gold  bearing  rocks  of  Ind.     A.  A.  A.  S.,  vol.  30, 
p.  177,  1881. 

Glacial  or  ice  deposits  in  Boone  county  (Ky.)  of  two  distinct 

and  widely  distant  periods.    E.  T.  Cox  Geol.  Rep  187(i-77-78. 
Sullivan  county.   Geology  of.     R.  Owen's  Rep.  1859-60;  (Coal)  E.  T. 
Cox,  1872;  do  1873;  do  (coals)  E.  T.  Cox,  1870;  do  1875.    J.  Collett's 
Rep.  1883;  coal  (seeLesquereux). 
Switzerland  county,  Geology  oi.     R.  Owen's  Rep.  1859-60;  do  E.  T. 

Cox  Rep.  1872. 
Thompson,  Maurice.     Fifteenth  Annual  Report  Dept.  of  Geology  and 
Natural  History,  1885-86. 
Compendium  of  Geology  and  Mineralogy  of  Indiana,  pp  10-25. 
Gives  a  sketch  of  the  geographical  extent  of  the  Sil.  Dev.  Subcarb.  and  Coal-meas- 
ure rocks  of  Indiana. 
Indiana  Building  Stone,  pp.  26-33. 

Describes  the  qualities  and  extent  of  I,  limestones  in  general.    II,  oolitic  lime- 
stones.   Ill,  sandstones. 
Clays  of  Indiana,  pp.  34-40. 

Describes  the  nature,  composition  and  mode  of  formation.    Describes  endianite 
(analysis;  and  compares  it  with  analysis  of  clays  from  other  countries. 
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Indiana  Chalk-beds,  pp.  41-43. 

Describes  the  probable  modes  of  formation;  gives  analysis  <by  Dr.  Hurty)  of  sam- 
ples from  Lake  Maxinknckee  and  Kosciusco  county. 

Glacial  deposits  in  Indiana,  pp.  44-56. 

Discusses  Glaciers  and  their  action;  the  glacial  period,  its  extent  and  effect; 
descriptions  of  the  drift  deposits  of  Ind.;  describes  briefly  sections  and  borings 
showing  the  interior  of  the  drift  deposits  ;  also  special  features  of  the  drift. 

A  Terminal  Moraine  in  Central  Indiana,  pp.  57-GO. 

Henry  county  and  portions  of  Randolph,  Wayne  and  Delaware  coun- 
ties, Geology  of.     A.  J.  Phinney,  pp,  97-116. 

Washington  county,  Geology  of.     S.  S.  Gorby,  pp.  117-153. 

Clinton  county,  Geol.  Survey  of.     W.  W.  Thompson,  pp.  154-159. 

Boone  county.  Geology  of.     S.  S.  Gorby  and  S.  E.  Lee,  pp.  160-176. 

Marshall  county.  Geology  of.     AV.  H.  Thompson,  pp.  177-182. 

Maxinknckee  lake.     W.  H.  Thompson  and  S.  E.  Lee,  pp.  182-186. 

Hancock  county.  Geology  of.     R.  T.  Brown,  pp.  187-197. 

Benton  county.  Geology  of.     S.  S.  Gorby,  pp.  198-220. 

Starke  county.  Geology  of.     W.  H.  Thompson,  pp.  221-227. 
*  The  Wabash  Arch.    S.  S.  Gorby,  pp.  228-241. 

Geographical  Botany.    W.  W.  Thompson,  pp.  242-252. 

Origin  of  Indiana  Flora.  .T.  ^l.  Coulter  and  H.  Thompson,  pp.  253- 
282. 

Fossil  Mammals  of  the  Post-Pliocene  of  Indiana,  pp.  283-285. 

Pre-historic  Race  in  Indiana.     S.  S.  Gorby,  pp.  286,  313,  334.* 

Natural  Gas  (what  is  it?)  pp.  314. 

Dissimilarities  in  composition,  origin  and  accumulation;  where  found.  "Surface 
signs"  of  its  existence. 

Gas  Wells  and  Oil  in  Indiana.  Outline  of  well  sections.  Character 
of  the  gas.    Glossary,  S.  E.  Lee. 

Geology  and  Natural  History  with  natural  Gas  map  (Sixteenth 

Annual  Report,  edited  by  S.  S.  Gorby)  1888. 

Drift  beds  of  Indiana,  pp.  20-38. 

Describes  the  changes  and  modifications  of  the  drift  since  its  deposition  ;  direction 
and  force  of  the  glacial  ice  ;  depth  and  structure  of  the  drift  in  Ind.;  minerals 
and  fossils  of  the  drift. 

The  Wabash  Arch.  p.  41. 

Fossils  and  their  values.     W.  H.  Thompson,  pp.  54-74. 

Outline  sketch  of  the  most  valuable  minerals  of  Ind.  W,  H.  Thomp- 
son, pp.  77-85. 
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Gold,  silver  and  precious  stones,  pp.  87-92. 

The  formation  of  soils  and  other  superficial  deposits,  pp.  93-9(). 

DeKalb  county,  Geology  of.     C.  R.  Dryer,  pp.  98-104. 

Allen  county.  Geology  of.     C.  R.  Dryer,  pp.  105-129. 

Pulaski  and  White  counties.  Partial  report  of  the  survey  of  the 
western  division  including  sketches  of.  W.  H.  Thompson,  pp.  131- 
151. 

Preliminary  sketch  of  the  characterestic  plants  of  the  Kankakee  re- 
gion, pp.  153-161. 

Preliminary  sketch  of  the  aquatic  and  shore  birds  of  the  Kankakee 
region,  pp.  162-165. 

Miami  county.  Geology  of.    S.  S.  Gorby,  pp.  165-188. 

Natural  Gas  and  Petroleum.     S.  S.  Gorby,  p.  189. 

The  structure,  classification  and  arrangement  of  American  paleozoic 
crinoids  into  families.     S.  A.  Miller,  302-326. 

Descriptions  of  some  new  genera  and  species  of  Edilnodermata  from 
the  coal  measures  and  sub-carboniferous  rocks  of  Indiana,  Missouri 
and  Iowa.     S.  A.  Miller  and  F.  E.  Gurley,  pp.  327-373. 

Dearborn  county,  Flora  of.    S.  H.  Collins,  pp.  376-382, 

List  of  specimens  in  the  State  Museum.    S.  S.  Gorby,  pp.  383-472. 
A  report  upon  the  various  stones  for  building  and  found  in 


Indiand.    S.  S.  Gorby  (17th  Rep.)  1891,  pp.  18-113. 

Discusses  hindrances  to  the  early  <levelopment  of  building  stone  ;  kinds  of  building 
stone:  names  geological  formations  of  Indiana  yielding  building  materials ;  dis- 
cusses the  geology  distribution  and  architectural  qualities  of  Indiana  sandstones, 
limestones  and  oolitic  limestone  deposits  ;  hydraulic  cements  ;  reviews  briefly  the 
quarrying  industry  in  Indiana  and  enumerates  the  quarry  companies  of  Indiana, 
with  items  concerning  capital,  equipment  and  amount  of  stone  handled. 
Geology  and  Natural   History  of  Carroll  county.    S.  S.  Gorby 

(17th  Rep.)  1891,  pp.  171-191. 

Describes  topographic  features,  character  of   soils,    stratigraphy  (Dev.  Sil.),  gas; 
gives  list  of  the  plants  of  the  comnty. 

Describes  surface  features,  the  nature  and  extent  of  the  drift. 
Thompson,  "W.  W.     Geology  of  Marshall  county.    M.Thompson's  Rep. 

1885-86,  pp.  177-182. 

Describes  briefly  the  drainage  and  drift  which  covers  the  entire  county;  mention  is 
made  of  iron  ores,  clays  and  lake  basins. 
Geology  of  Starke  county.    M.   Thompson's  Rep.  1885-86,  pp. 

221-227. 

Describes  topography  character  of  glacial  deposits  :  soundings  of  Cedar  lake. 
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Fossils  and  their  value.     M.  Thompson's  Rep.  1888,  pp.  54-76. 

Discusses  the  use,  nature  and  distribution  of  fossils  :  how  fossils  should  be  collected; 
enumerates  fossil  localities  and  horizons :  describes  vertebrate  and  invertebrate 
fossil  beds  ;  gives  list  of  fossils  found  at  Crawfordsville  (by  C.  Beachler) ;  describes 
archfeological  relics  and  sub-fossil  remains. 

Outline  sketch  of  the  most  valuable  minerals  of  Indiana.     M. 


Thompson's  Rep.  1888,  pp.  77-85. 

Mentions  kaolin,  building  stone,  coals,  iron  ore,  chalk,  etc. 
Partial  Report  of  the  Survey  of  the  Western  Division,  includ- 

ine  Shetches  of  Pulaski  and  White  counties.     M.  Thompson's  Rep. 

1888,  pp.  121-151. 

Gives  a  general  outline  of  the  importance  and  kind  of  work  which  the  survey  is  do- 
ing, viz  :    On  gas  developments,  the  tracing  of  morainic  deposits;    discusses  also 
methods  of  drainage,  formation  of  sand  ridges,  extent  and  nature  of  bowlder  drift, 
stratigraphy,  gas  (Pulaski)  oil  and  iron  ;  describes  Tippecanoe  river. 
■ Geology  of  Clinton  county.     M.  Thompson's  Rep.  1885-86,  pp. 

154-159. 

Describes  surface  features,  nature  and  extent  of  drift. 
Geographical  Botany.     M.  Thompson's  Rep.  1885-86,  pp.  242- 

252. 
Tippecanoe  county,  Geology  of.     R.  Owen's  Rep.   1859-60  ;  S.  S.  Gorby. 

M.  Thompson's  Rep.  1885-86. 
Tipton  county,  Geology  of.  R.  Owen's  Rep.  1859-60.    Gas  (see  Phinney 

"  Natural  Gas  in  Indiana.") 
Ulrich,  E.  O.     A  correlation  of  the  lower  silurian  horizons  of  Tennessee 

and  of  the  Ohio  and  Mississippi  valleys  with  those  of  New  York  and 

Canada.     Am.  C^eol.  vol.  1  pp.  100-110  and  179-190. 

New  Lamellibrachiata.     Am.  Geol.  vol.  6,  Sept.,  1890. 

Union  county.  Geology  of.     R.  Owen's  Rep.  1859-60.    J.  Collett's  Rep. 

1884. 
Vancleve's  Fossil  Corals.    J.  Collett's  Geol.  Rep.  1881. 
J.  Collett's  Geol.  Rep.  1882. 

(Described  and  compiled  by  James  Hall.) 
Vanderburg  county.  Geology  of.     (Coal)  R.  Owen's  Rep.  1859-60;  E.  T. 

Cox's  Rep.  1870;  do  1875.     Coal,  J.  Collett's  Rep.  1883. 
Vermillion  county,  Geology  of.     (Coal)  R.  Owen's  Rep,  18.59-60;  E.  T. 

Cox's  Geol.  Rep.  1875.     Coal,  J.  Collett's  Rep.  1883. 
Vigo  county,  Geology  of.    R.   Owen's  Rep.   1859-60.     (Coal)   see  Les- 

quereux.    Mineral  springs,  coal,  E.  T.  Cox's  Geol.  Rep.  1870 ;  do  Rep. 

1875  ;  coal,  J.  Collett's  Rep.  1883. 
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Wabash  county,  Geology  of.     (See  Phinney,  natural  gas  in  Indiana.) 
R.  Owen's  Rep.  1859-60;  E.  T.  Cox's  Rep.  1892.    Geology  of,  S.  S. 

Gorby  (17th  Ann.  Rep.)  1891  ;  flora  of  S.  S.  Gorby  (17th  Ann.  Rep.)  1891. 
Wabash  Arch.     M.  Thompson's  Rep.  1885-86,  do.  1888. 
Waldo,  C.  A.    The  petroleum  belt  of  Terre  Haute,  Ind.     (Abst.)  A.  A. 

A.  S.  vol.  38  p.  250  (1889.) 
Wallace,  S.  W.     On  the  geodes  of  the  Keokuk  formation  and  the  ge- 
nus Biopalla  with  some  species.     A.  J.  S.  Ser.  Ill,  vol.  15  p.  366.  (1878.) 

See  Ind.  Geol.  Rep.  1873,  p.  278. 

The  species  described  are  chiefly  from  Iowa,  Illinois  and  Misouri. 
Warren  coiwity,  Geology  of.    R.  Owen's  Rep.  1859-60;  E.  T.  Cox's  Rep. 

1873.     Coal,  J.  Collett's  Rep.  1883.     Coal,  see  Lesquereux 
Warrick  county,  Geology  of.    E.  T.  Cox's  Rep.  1870 ;  do.  1875.    Coal, 

R.  Owen's  Rep.  1859-60;  do  J.  Collett's  Rep.  1883. 
Washington  county,  Geology  of.     R.  Owen's  Rep.  1859-60;  J.  Collett's 

Rep.  1881 ;  do.  Thompson's  Rep.  1885-86. 
Wayne  county.    Gas  (See  Phinney  natural  gas  in  Indiana). 
■ — Geology  of.    R.  Owen's  Rep.  1859-60 ;  E.  T.  Cox's  Rep.  1876-77- 

78  ;  M.  Thompson's  Rep.  1885-86. 
Wells  county,  Geology  of.     R.  Owen's  Rep.  1859-60. 
Wetherill,  C.  M,    Analysis  of  white  sulphur  water  of  the  artesian  well 

of  Lafayette,  Ind.    A.  J.  S.  (second  series)  vol.  27,  pp.  241-249. 

Gives  history  of  the  well,  rocks  pierced  by  the  well,  qualitative  and  quantitative  analy- 
sis of  water. 
White,  O.  A.     Fossils  of  Indiana  Rocks  (No.  3).    J.  Collett's  Rep.  1883. 

Discusses  the  growth  and  development  of  organisms  as  affected  by  stratigraphic 
growth,  or  organism  as  affected  by  environment.  Faunas  of  coal-measures.  (De- 
scription [plates  23-38].) 

Fossils  of  the  Indiana  rock.    J.  Collett's  Rep.  1881. 

Fossils  from  Sil.  Dev.  Carb.  rocks  of  Ind.  rock.  J.  Collett's  Rep. 

1880.     Plates  and  descriptions  pp.  468-522. 
White  county.  Geology  of.     R.  Owen's  Rep.  1859-60;  E.  T.  Cox's  Rep. 

1872 ;  M.  Thompson's  Rep.  1888. 
Whitfield,  R.  P.     Black  shale  forsils,  Scott  county,  Ind.  Geol.  Surv.  1874. 
Remarks  on  the  dictyophyton  and  descriptions  of  new  species  of 

allied  forms  from  the  Keokuk  beds  at  Crawfordsville,  Ind.     Am.  Mus. 

Nat.  Hist.  Bull.  1,  1881. 
Notice  of  a  new  cephalopod  from  the  Niagara  rocks  of  Indiana. 

Bull.  Am.  Mus.  Nat.  Hist.  Oct.  10th.  1885,  vol.  1,  No.  6,  pp.  192,  pi.  21. 
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Bosribes  LituUcs  Bickmoreanus  from  Niagara  limestones  at  Wabash  City,  Ind. 

Whitley  county,  Geology  of.    R.  Owen's  Rep.  1859-60. 

Whittlesey,  Chas.     Notes  on  the  drift  and  alluvium  of  Ohio  and  the 

West.     A.  J.  S.  (new  series)  vol.  5  pp.  205-217. 
Williams,  H.  S.     Rep.  of  the  subcommittee  on  the  upper  paleozoic  (De- 

vonic).     Am.  Geol.  vol.  2  p.  232. 

Describes  the  Devonian  areas  of  North  America. 

Williams,  Jesse  L.  Altitudes  in  Wayne  county.  E.  T.  Cox's  Rep.  1876- 
77-78. 

Winchell,  A.  Vegetable  remains  in  the  drift  deposits  of  Indiana.  A. 
A.  A.  S.  (Proceedings)  vol.  24,  B.  Nat.  Hist.  p.  49,  1875.  Vegetable  de- 
posits were  noted  in  the  counties  of  Franklin,  Vermillion,  Clay,  Dubois, 
Park,  Ohio,  Dearborn,  Switzerland,  Clarke,  Warren  and  Knox. 

Winchell,  N.  The  surface  geology  of  Ohio.  A.  A.  A.  S.  vol.  21,  p.  152. 
Surface  deposits  of  Indiana  are  referred  to,  and  a  classification  of  such 
deposits  suggested  and  the  various  forms  described. 

Wortman,  J.  L.  (E.  D.  Cope.)  Post-pliocene  vertebrates  of  Ind.  J. 
Collett's  Rep.  1884. 

Wright,  G.  F.  The  glacial  boundary  in  Western  Pennsylvania,  Ken- 
tucky, Indiana  and  Illinois.     Bull  No.  58,  IT.  S.  G.  S. 

^Man  and  the  Glacial  Period.     (Published  in  book  form.) 

Contains  references  to  the  work  of  Mr.  Cresson,  who  discovered  in  Jackson  county 
"  human  works  and  remains  under  strata  considered  of  glacial  date,  or  in  others 
ascribed  to  preglacial  time."  See  ''Some  Recent  Criticism.'  Am.  Geol.  vol.  XI, 
p.  JIO. 

Wyandotte  Cave.     E.  T.  Cox's  Rep.  1872. 

Fauna  of.     (See  E.  D.  Cope.) 

Young,  A.  H.  Manual  of  Botany  of  Jefferson  County.  E.  T.  Cox's  Rep. 
1870. 


SUGGESTIONS  FOB.  THE  BIOLOGICAL  SURVEY. 
By  John  M.  Coulter. 

[Ar.STRACT.J 

In  studying  the  flowering  plants  of  any  region,  they  are  naturally  divided 
into  two  categories,  namely,  (1)  those  that  are  indigenous,  and  (2)  those 
that  are  introduced.  Each  one  of  these  groups  presents  its  own  special 
problems  in  addition  to  those  which  are  common  to  both.  In  the  modern 
study  of  collected  material  it  has  become  more  and  more  evident  that  col- 
lectors ought  to  be  trained.    It  is  not  sufficient  to  merely  collect  specimens 
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and  give  an  approximate  station,  for  biological  investigation  demands  far 
more  accurate  and  complete  information.  In  the  development  of  this 
work  by  the  Indiana  Biological  Survey  it  would  be  well  to  issue  a  circular 
of  instruction  to  collectors,  calling  their  attention  definitely  to  the  proper 
methoils  of  work.  It  would  be  well  in  the  training  of  collectors  to  defin- 
itely divide  their  work  for  the  season  into  two  parts,  namely,  (1)  the  work 
of  collecting  all  the  plants  of  their  district,  together  with  suitable  field 
notes,  and  (2)  the  detailed  study  of  one  or  more  of  their  most  interesting 
plants.  In  work  of  this  kind  the  following  points  must  be  especially  made 
out: 

(1.)  Mass  distribution.  It  is  not  sufficient  to  know  that  a  plant  is  to  be 
found  in  this  or  that  part  of  the  county,  but  it  must  be  known  where  it 
occurs  in  the  greatest  abundance,  and  where  in  the  least,  and  where  not 
at  all.  The  most  convenient  way  to  make  observations  of  this  kind  is  to 
use  outline  maps  as  large  as  possible  of  the  county  and  upon  this  jot  the 
occurrence  of  the  plant  observed.  At  the  end  of  the  season's  work  with 
one  or  two  plants  in  this  fashion,  it  will  be  discovered  whether  one  is 
dealing  with  a  comparatively  even  distribution  throughout  the  county,  or 
one  that  follows  certain  lines,  or  is  restricted  to  certain  localities.  It  is 
also  easily  seen  whether  the  plants  mass  together  in  certain  places  and 
thin  out  in  others. 

(2.)  Topographical  distribution.  Under  this  head  is  to  be  considered 
whether  plants  are  inhabitants  of  uplands,  swamps,  prairies,  etc.  If  they 
occur  in  all  situations,  which  do  they  seem  most  to  affect  and  in  what 
respect  are  their  characters  modified  by  such  changes  of  surface? 

(3.)  Geological  distribution.  This  must  take  into  consideration  the  soils 
upon  which  the  plant  grows.  This  part  of  the  study  is  one  that  takes 
considerable  knowledge  of  geology,  for  it  is  not  always  easy  to  tell  the  real 
nature  of  a  soil,  whether  it  is  one  in  situ,  or  an  artificial  soil.  For  instance, 
the  soil  of  the  valley  may  not  at  all  represent  the  disintegration  of  rocks 
that  border  the  valley,  but  may  have  been  transported  from  some  distance. 
Great  care  must  be  taken  in  the  determination  of  this  drifted  sojl. 

(4.)  The  effect  of  man^s  presence.  Indiana  may  be  new  enough  for  some- 
thing to  be  done  in  the  way  of  discovering  the  distribution  of  most  plants 
before  man's  invasion.  The  former  distribution  of  plants,  which  are  now 
confined  to  uncultivated  areas,  should  be  made  out  as  far  as  possible.  It 
should  also  be  distinctly  noted  what  effect  the  presence  of  man  has  had 
upon  the  occurrence  of  plants  and  what  plants  are  able  to  adapt  them- 


selves  to  cultivated  ground  and  what  must  confine  themselves  to  strictly- 
wild  lands. 

These  facts  should  be  noted  not  only  in  reference  to  the  indigenous 
plants,  but  so  far  as  they  are  applicable  to  introduced  plants  also.  In 
reference  to  this  latter  class,  the  following  points  ought  to  be  noted  in 
addition:  (1.)  The  time  and  circumstances  of  introduction  so  far  as  this 
can  be  ascertained.  Many  of  our  most  notable  weeds  have  long  been 
under  the  observation  of  farmers  and  it  is  often  possible  to  obtain  from 
them  valuable  information  as  to  the  invasion  of  certain  weeds.  (2.)  The 
vigor  of  introduced  plants  as  compared  with  native  plants  ought  always 
to  be  noted.  This,  of  course,  will  involve  an  investigation  as  to  what  for- 
eigners have  been  able  to  successfully  make  their  way  against  what  na- 
tives. (3.)  Under  the  head  of  economic  importance,  the  introduced  plants 
are  to  be  considered  in  relation  to  their  injury  to  crops. 

In  Indiana  not  only  should  these  general  features  of  native  and  intro- 
duced plants  be  studied,  but  also  certain  special  problems  which  belong  to 
the  state  in  its  relation  to  other  states  and  to  the  general  topography  of 
the  Mississippi  valley.  The  biological  survey  should  have  in  view  some 
of  these  special  problems  whose  answer  will  probably  contribute  more  to 
real  botanical  knowledge  than  the  more  general  study  of  the  state  flora. 
Certain  problems  are  here  suggested  to  which  many  more  may  be  added : 

(1.)     The  eastward  extension  of  the  prairie  flora. 

(2.)     The  southern  extension  of  the  flora  of  the  Great  Lakes. 

(3.)     The  northern  extension  of  the  southern  flora. 

(4.)     The  "Knob"  flora. 

(5.)     Flora  of  the  limestone  clifis. 

(6.)     The  floras  of  various  soils. 

Under  the  last  head  Dr.  Scovell  suggested  the  "sand-bar  flora"  along 
large  streams,  and  W.  P.  Shannon  suggested  the  flora  of  the  "white  clays." 


THE  PHANEROGAMIC  FLORA  OF  INDIANA. 
By  Stanley  Coulter. 
The  knowledge  of  the  phanerogamic  flora  of  Indiana  while  somewhat 
extended  is  far  from  satisfactory.     Many  excellent  and  some  few   note- 
worthy regional  lists  have  been  published  as  well  as  a  provisional  state 
catalogue,  yet  all  leave  much  to  be  desired.     It  is  unnecessary  in  this  con- 
nection to  deal  in  detail  with  the  bibliography,  since  it  is  treated  in  an 
13 
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earlier  paper  in  this  volume  by  Dr.  Underwood.  The  following  features 
however  may  be  noted  which  will  serve  to  show  what  is  yet  lacking  for  a 
complete  knowledge  of  the  phanerogamic  flora  of  the  state 

All  of  these  lists,  with  perhaps  the  exception  of  those  of  Dr.  J.  Schneck, 
and  Dr.  A.  J.  Phinney,  are  limited  by  politicalinste&d  of  natural  boundaries. 
It  is  evident  that  while  such  limitation  is  popular  and  apparently  in  some 
cases  necessary,  it  cannot  result  in  publications  which  will  furnish  a  basis 
for  any  useful  generalizations  without  the  most  painstaking  and  arduous 
comparisons.  Many  apparent  anomalies  in  distribution  would  doubtless 
be  explained  were  the  lists  based  upon  natural  divisions.  In  the  excep- 
tional lists  referred  to  above,  that  of  Dr.  Schneck  treats  of  the  flora  of  the 
lower  Wabash  valley,  thus  necessarily  including  certain  counties  in  Illi- 
nois as  well  as  in  Indiana,  while  that  of  Dr.  Phinney  refers  to  the  Alpine 
region  of  Indiana  and  includes  the  four  counties  of  Delaware,  Wayne,  Ran- 
dolph and  Jay.  In  both  these  lists,  however,  the  political  boundary  is  the 
final  limitation.  In  the  rather  picturesque  language  of  Prof,  ^MacMillan 
— "Just  as  we  should  not  attempt  to  interpret  the  laws  governing  the 
action  of  a  constitutional  convention  by  periodic  examinations  of  a  mer- 
cury-barometer, no  more  should  we  Mtempt  to  investigate  the  laws  of 
plant  distribution  by  adhering  to  the  artificial  lines  which  separate  from 
adjacent  commonwealths,  or  divide  into  counties  or  sections."  The  seven 
botanical  regions  indicated  in  Coulter  and  Thomson's  Origin  of  Indiana 
Flora  (vol.  XIV.,  State  Geol.  Rep.  pp.  256-7),  while  not  perhaps  strictly 
natural  in  all  particulars  will  at  least  serve  as  a  basis  for  present  work, 
being  established  upon  topographical  and  geological  features. 

A  second  feature  to  be  noted  in  the  lists  mentioned  above  is,  that  in  no 
single  instance,  so  far  as  come  to  my  knowledge,  can  the  list  be  authenti- 
cated by  herbarium  specimens.  In  most  cases  the  belief  in  the  existence 
of  a  plant  in  any  given  locality  rests  solely  upon  the  word  of  the  collector. 
Those  of  us  who  know  the  necessity  for  critical  study  and  careful  compari- 
son which  obtains  in  so  many  species,  recognize  at  once  the  unsatisfactory 
nature  of  such  data.  Given  a  sufficient  paucity  of  specimens  added  to  a 
desire  to  make  as  large  a  local  list  as  possible  and  the  factors  are  present 
for  the  introduction  of  many  species  "  new  to  the  state."  I  examined 
last  year  a  bundle  of  seventeen  plants  "  new  to  the  state,"  and  found 
eleven  of  them  incorrectly  determined.  I  do  not  mean  to  depreciate  in 
the  slightest  the  valuable  lists  already  published,  or  to  question  the  bo- 
tanical knowledge  and  acumen  of  their  authors.     I  only  wish  to  empha- 
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size  the  fact,  that  in  many  forms  an  acurate  determination  is  almost  ut- 
terly impossible  without  opportunity  for  extended  comparison.  And  the 
more  extended  the  worker's  experience  in  systematic  research,  the  more 
convinced  is  he  of  this  fact. 

By  an  examination  of  the  State  Catalogue  supplemented  by  lists,  pub- 
lished and  unpublished,  moat  of  which  are  in  my  hands,  I  estimate  the 
phanerogamic  flora  of  the  state  at  between  1,300  and  1,400  species,  ex- 
cluding plainly  evident  "  escapes  "  and  the  ferns  and  their  allies,  both  of 
which  are  usually  included  in  the  totals  furnished  in  the  lists.  Of  this 
number  I  very  much  doubt  if  900  species  can  be  authenticated  by  all  the 
herbaria  of  the  state  combined,  including,  in  this  estimate  all  forms  in 
private  herbaria.  This  condition  of  affairs,  if  my  estimate  is  correct,  cer- 
tainly shows  the  need  of  a  careful  and  scientific  revision  of  our  state  flora. 

The  criticism  of  existing  catalogues  is  not  made  in  a  captious  spirit,  but 
for  the  sole  purpose  of  showing  how  much  is  yet  to  be  desired  in  the  way 
of  absolute  facts  before  any  satisfactory  report  of  the  phanerogamic  flora 
can  be  made. 

A  critical  examination  of  the  various  publications  bearing  upon  this 
subject  will  indicate  that  many  regions  of  the  state  have  not  been  investi- 
gated in  a  way  at  all  commensurate  with  their  botanical  importance.  Of 
these  regions  I  will  only  mention  a  few  specifically :  The  "  Knob  "  region, 
studied  somewhat  extensively  by  Dr.  Clapp  of  "New  Albany,  1834-38,  but 
since  that  time  practically  untouched.  Many  species  in  the  State  Cata- 
logue rests  solely  upon  the  collections  of  Dr.  Clapp,  and  can,  I  believe,  in 
most  cases  be  authenticated  by  herbarium  specimens.  This  whole  range 
of  hills  should  be  carefully  investigated.  The  swamp  and  lake  region  in- 
the  northern  central  portion  of  the  state  has  been  almost  untouched,  if  we 
except  some  few  collections  from  the  borders  of  prominent  lakes  and  the 
researches  of  E.  J.  Hill  in  the  district  south  of  Chicago.  To  these  might 
be  added  the  tier  of  counties  abutting  upon  Michigan  and  the  western 
tier  of  counties  from  Vermillion  northward.  To  one  at  all  acquainted 
with  the  topography  of  Indiana  it  is  evident  that  most  promising  fields 
still  remain  open  for  investigation. 

The  main  purpose  of  a  catalogue  of  the  phanerogams  of  the  state,  is  not 
the  list,  however  complete  and  accurate  this  may  be,  but  the  data  accom- 
panying each  form,  which  aid  in  determining  the  principles  governing 
plant  distribution,  or  serve,  at  least  in  some  slight  way,  to  resolve  into 
simpler  terms  some  of  the  complex  factors  of  this  problem. 
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An  examination  of  the  conditions  affecting  plant  distribution,  as  has 
been  admirably  shown  by  F.  V.  Coville,  V.  S.  Botanist  (Botany  of  the 
Death  Valley  Expedition,  pp.  10-19),  from  a  utilitarian  point  of  view,  is  of 
the  greatest  importance.  In  speaking  especially  of  trees  and  shrubs  he 
says  :  "  They  therefore  stand  as  the  most  complete  summation  that  can  be 
attained  of  the  natural  light,  heat,  moisture,  food,  air  and  mechanique  of 
any  area :  in  other  words,  a  sure  index  of  the  natural  agricultural  capacity 
of  the  soil  upon  which  they  grow.  It  has  been  the  practice  of 

agriculturalists  to  gauge  the  capacity  of  soils,  in  regions  new  to  the  plow, 
by  observations  on  rainfall,  temperature,  cloudiness,  chemical  composition 
of  the  soil,  drainage,  and  many  other  phenomena,  or  by  the  even  more  la 
borious  process  of  experimenting  on  every  farm  with  each  kind  of  culti- 
vated product ;  ignoring  the  fact  that  this  determination  can  be  greatly 
hastened,  cheapened,  and  authenticated  by  correlating  the  natural  vege- 
tation, especially  that  made  up  of  the  trees  and  shrubs,  with  that  of  other 
regions  whose  agricultural  capacities  are  known."  The  list  then  is  merely 
incidental,  and  its  accompanying  data  furnish  the  only  scientific  or  eco- 
nomic reasons  for  its  preparation. 

With  this  in  mind  it  is  evident  how  completely  our  existing  local  lists 
fail  in  furnishing  facts  from  which  any  useful  conclusion  can  be  drawn. 
In  most  cases  nothing  beyond  the  words  "  common,  "  "  not  rare,"  "  abun- 
bant,"  "  very  rare,"  are  given,  and  in  some  of  the  lists  even  these  are 
omitted.  In  one  list  only,  which  at  the  moment  I  recall,  are  any  facts 
bearing  upon  the  habitat  given.  It  is  true  that  in  exceptional  forms,  such 
as  SulUvantia  0/( /on/.s,.  T.  and  G.  or  Bmch>/ch;vta  cordata,  T.  and  G.,  valuable 
notes  may  occur,  but  the  instances  are  exceptional. 

That  the  proposed  biological  survey  of  the  state  may  fully  accomplish 
its  purpose,  the  work  upon  the  phanerogamic  flora  should  in  therfuture 
proceed  under  certain  definite  conditions  and  for  the  accomplishment  of 
certain  definite  results.  Primarily  the  data  collected  should  be  of  such 
nature  and  in  such  form  as  to  be  readily  correlated  with  similar  work  done 
in  other  states.  That  this  may  be  accomplished  it  is  necessary  that  simi- 
lar data  be  collected  and  terms  technically  employed  shall  have  an  uniform 
meaning. 

The  words  which  have  given  rise  to  perhaps  the  greatest  confusion  by 
lack  of  uniformity  in  meaning,  are  the  words :  range,  localUy,  station  and 
habitat.  I  quote  from  F.  Y.  Coville  (Botany  of  Death  Valley  expedition, 
pp.  10),  "  The  meanings  that  should  logically  be  attached  to  these  words 
are  as  follows : 
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"  Range— The  region  over  which  a  type  spontaneously  grows. 

"  Locality— The  approximate  geographic  position  of  an  individual  speci- 
men. 

"  Station— The  spot  upon  which  the  specimen  has  been  collected  or 
•  observed. 

"  Habitat — The  character  of  the  place  in  which  a  type  occurs." 

To  illustrate  the  use  of  these  terms  Mr.  Coville  takes  Juncm  cooperi  and 
the  particular  specimens  of  it  collected  under  No.  204  of  the  report,  tabu- 
lating the  data  as  follows  : 

"  Range,  in  the  lower  Sonoran  zone  from  Vegas  Wash,  Nevada,  westward 
in  California  through  the  Amargosa  valley,  Death  valley  and  Panamint 
valley,  and  again  at  Borrego  Springs  in  the  Colorado  desert. 

"  Localitii,  Death  Valley,  California. 

"  Station,  edge  of  salt  marsh  about  400  meters  east  of  Bennett  Wells, 
Death  Valley,  California. 

"  Habitat,  densely  alkaline  moist  soil,  apparently  only  that  containing 
compounds  of  boracic  acid."  ^ 

I  have  given  this  extract  in  full  for  the  purpose  of  showing  what  a  com- 
plete record  is  essential  to  the  fullest  knowledge  of  a  flora,  and  also  to  em- 
phasize the  importance  of  "  mass  distribution  "  embraced  under  the  head 
range,  a  fact  rarely  given  by  untrained  collectors.  As  this  series  of  defi- 
nitions proceeds  from  the  office  of  the  Government  Botanist  they  may  be 
used  in  full  assurance  of  their  ready  correlation.  In  the  collection  for  the 
purposes  of  the  proposed  biological  survey  then,  collectors  should  as  far 
as  possible,  record  in  a  concise  and  systematic  manner,  the  following  data : 
1.  Range,  2.  Locality,  3.  Station,  4.  Habitat,  5.  Local  peculiarities,  6. 
Name,  if  known,     7.  Date,    8.  Abundance. 

All  notes  should  be  kept  in  a  note-book,  the  plant  being  known  by  a 
serial  number,  and  the  name  of  the  eollector. 

Serial  numbers  should  be  carried  forward  from  season  to  season.  Thus 
if  the  last  serial  number  of  1S93  was  378,  the  first  number  of  1894  should 
be  379.  Plants  then  are  known  by  the  number,  the  name  of  the  collector 
and  the  date,  as  "  21()2  Jones  1893."  By  this  means  plants  are  readily 
identified  wherever  they  may  be  distributed,  and  provision  made  for  fu- 
ture revision  and  correction. 

Should  a  special  collecting  trip  be  made,  the  following  additional  notes 
should  be  recorded :  1.  Itinerary,  2.  Weather,  daily,  3.  Noteworthy  plants 
observed  but  not  collected. 
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In  all  cases  as  far  as  possible  such  ctcological  notes  as  are  of  value  should 
be  entered  in  the  record.  The  note-book  should  also  show  under  the 
proper  serial  number,  the  quantity  of  that  form  collected. 

It  is  of  course  too  much  to  'expect  in  a  voluntary  work  such  as  that  pro- 
posed by  the  State  Academy  that  every  person  w^ho  aids  in  the  work  ^ill 
be  able  to  keep  typical  records,  for  that  is  possible  only  in  the  case  of 
specially  trained  collectors,  but  with  a  full  knowledge  of  the  facts  needed 
each  person  contributing  to  this  work  can  add  some  fact  not  definitely 
known  concerning  our  state  flora. 

In  a  general  way  collectors  should  secure  a  sufficient  quantity  of  any 
given  form  to  admit  of  distribution  into  sets,  a  fact  which  should  be  es- 
pecially observed  in  the  case  of  rare  plants  or  those  of  local  distribution. 
This  advice  does  not  point  in  the  direction  of  the  extermination  of  such 
forms,  for  in  all  cases  the  collector,  inferentially  at  least,  is  supposed  to  be 
free  from  any  tendency  to  vandalism.  They  should  also  be  careful  in  all 
cases  to  make  c/uiqihie  specimens,  a  work  that  will  necessitate  some  pre- 
liminary study  of  the  (Jifferent  groups.  Perhaps  the  most  valuable  sets  of 
directions  which  we  have  for  collectors  are  to  be  found  in  the  publication 
of  F.  H.  Knowlton  of  the  Smithsonian  Institute,  and  the  collector's  num- 
ber of  the  Botanical  Gazette  (vol.  11  No.  9).  An  examination  of  either  of 
these  publications  will  serve  to  assist  the  collector  in  his  work  and  also 
add  much  to  the  value  of  his  collection.  Those  intending  to  collect  should 
notify  the  person  in  charge  of  the  phanerogamic  flora,  in  order  that  he 
may  suggest  to  them  special  points  for  investigation  and  study.  Through 
these  special  studies  much  of  value  may  be  accomplished. 

It  is  evident  from  the  preceding  pages  that  in  my  opinion,  the  work,  as 
far  at  least  as  the  phanerogams  are  concerned,  should  be  placed  in  the 
hands  of  one  person.  He  should  assign  special  groups  for  determination 
to  those  specially  fitted  for  the  work  and  should  indicate  as  far  as  possible 
the  regional  problems  for  investigation.  It  would,  under  such  conditions, 
be  possible  to  effect  such  co-ordination  of  work  that  the  results  would  be 
not  only  of  scientific  but  of  economic  value. 

Material  should  be  collected,  so  that  complete  and  authenticated  sets 
couid  be  distributed  to  each  college  maintaining  a  herbarium,  and  from 
which  duplicates  of  special  noteworthy  forms  could  be  furnished  to  the 
specialists  of  the  country.  It  should  be  a  great,  working  herbarium, 
thoroughly  representative  of  the  state,  and  sufficient  for  all  the  demands 
that  would  naturally  be  made  upon  such  a  collection. 
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It  was  my  purpose  to  consider  in  this  paper  the  various  collections  of 
the  state,  private  as  well  as  those  owned  by  the  various  colleges,  but  the 
necessary  data  are  not  yet  in  my  possession.  I  trust  however  at  the  spring 
meeting  of  the  Academy  to  present  a  tabulated  statement  covering  these 
points. 

This  paper,  submitted  to  the  Academy  at  the  request  of  the  directors  of 
the  state  biological  survey,  is  merely  an  expression  of  my  own  personal 
views,  the  exact  form  which  this  work  may  take  lying  wholly  in  their 
hands. 


THE  RELATIONS  OF  THE  HIGH  SCHOOLS  OF  INDIANA  TO  THE 
PROPOSED  BIOLOGICAL  SURVEY. 

By  W.  S    Blatchley. 

In  my  opinion  the  high  schools  of  the  state  could,  in  the  presence  of 
the  proper  conditions,  be  made  a  most  important  faptor  in  the  prosecution 
of  the  proposed  survey,  and  could  themselves  derive  much  benefit  from  it. 
But,  in  probably  the  majority  of  cases,  the  conditions  are  lacking,  and  be- 
fore they  can  be  brought  about  I  am  afraid  the  survey  will  have  long  since 
been  completed. 

It  is  to  the  teacher  of  biology,  if  to  any  one  in  the  faculty  of  the  high 
school,  to  whom  the  survey  must  look  for  aid.  He,  or  she,  alone  of  the 
faculty,  is  supposed  to  be  interested  in  birds,  bugs  and  flowers  to  such  an 
extent  that  they  can  readily  instill  in  the  minds  of  their  pupils  that  desire 
to  know  more  of  the  secrets  of  nature  and  of  the  life  history  of  her  varied 
objects  which  will  cause  those  pupils  to  be  on  somewhat  intimate  terms 
with  their  local  fauna  and  flora,  and  so  be  able  to  note  to  some  degree  the 
more  rare  and  interesting  forms  of  animal  and  plant  life  about  them,  to  be 
able  to  record  the  abundance  of  these  forms,  their  local  distribution  and 
the  causes  thereof,  in  short  all  facts  which  may  afterwards  be  of  aid  to  the 
directors  of  this  survey  and  their  assistants. 

Only  teachers  who  are  themselves  enthused  with  the  subject  can  beget 
the  necessary  enthusiasm  in  their  pupils,  and  it  is  to  such  teachers  as 
leaders,  therefore,  to  whom  the  survey  must  look  for  aid. 

Let  us  consider  then  the  high  sch/Dol  biology  teachers  of  the  state  as  a 
class,  and  see  whether  much  should  be  expected  of  them  by  the  survey. 
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We  may  classify  them  roughly  into  three  great  groups,  which,  for  want 
of  better  terms,  I  shall  designate  as  "  fossils,"  "special  microscopists,"  and 
"  all  around  biologists."  In  the  brief  time  at  my  command  I  have  not 
been  able  to  gather  the  statistics  concerning  these  three  groups,  but  Prof. 
B.  W.  Evermann,  in  1891,  wrote  to  the  different  high  schools  of  the  state 
for  information  on  this  subject  and  the  answers  he  received  disclosed  the 
fact  that  to  the  class  I  designate  as  "  fossils  "  belongs  as  yet  a  very  large 
number,  rather  let  us  say  a  large  majority  of  the  high  school  biology 
teachers  of  the  state ;  but,  and  let  us  be  devoutly  thankful,  their  number 
is  steadily  decreasing. 

They  teach  Steele's  Zoology  by  rote.  They  never  see  or  use  a  specimen 
unless  it  be  a  horned  toad  from  Texas  or  a  dried  sea  urchin  from  Buz- 
zard's Bay.  They  have  no  zoological  works  of  reference  except  the  pic- 
tures in  the  back  of  Webster's  unabridged  dictionary.  They  spend  days  in 
descanting  with  their  classes  upon  such  important  biological  facts  as  the 
"  comparative  length  of  the  tail  in  the  different  species  of  monkeys;  "  or, 
as  in  a  case  gone  down  into  history  from  one  of  the  leading  high  schools 
of  the  state,  "on  which  foot  of  the  Ornithorhyncus  does  the  webbing  ex- 
tend past  the  toes  ?  "  That  I  am  not  using  hyperbole  in  speaking  of  their 
teaching,  let  me  read  you  verbatim  from  their  standard  author,  Steele,  the 
sole  fact  which  he  gives  concerning  the  leading  family  of  one  of  the  seven 
great  orders  of  insects.    Here  it  is : 

ACRIDID-K. 

"  The  grasshoppers  or  locusts  of  the  western  states  belong  to  this  family. 
They  come  in  such  multitudes  as  to  give  the  sunlight  the  yellow  tinge  of 
dense  smoke  and  to  eat  a  large  field  of  grain  in  an  hour." 

And  yet,  as  proven  conclusively  by  Prof.  Evermann,  the  great  majority 
of  the  high  schools  of  the  state,  where  zoology  is  taught,  use  Steele's  book 
alone  and  teach  such  bosh  by  rote.  What  a  travesty  upon  nature  teach- 
ing!    What  a  blot  upon  our  boasted  advanced  scientific  methods  I 

As,  yielding  to  the  demands  of  the  times,  the  "fossil "  steps  aside, -he 
often  makes  way  for  the  "  special  microscopist."  The  latter  is  a  product 
of  the  one  sided  development  theory  at  present  so  conspiciious  in  some  of 
our  higher  institutions  of  learning.  He  is  an  evoluted  histological  and 
embryological  specialist  with  a  B.  S.  after  his  name,  and  a  summer  or 
two's  experience  at  some  seaside  laboratory  to  give  him  added  prestige. 
He  is  an  expert  in  the  use  of  the  microscope  and  microtome.  He  knows 
every  detail  concerning  the  embryology  of  the  sea-squid  and  the  develop. 
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ment  of  the  amphioxus,  but  he  don't  know  a  jumping  mouse  from  a  long- 
tailed  shrew,  an  oriole  from  a  cat  bird,  nor  a  Hessian  fly  from  a  chinch 
bug.  The  only  field  of  nature  which  he  has  ever  explored,  or  which  he 
deems  worthy  of  exploration,  is  the  field  beneath  the  lenses  of  his  micro- 
scope. 

When  he  assumes  the  biological  chair  he  does  so  for  two  reasons;  first, 
to  replenish  his  exchequer;  second,  to  use  his  position  as  a  stepping  stone 
to  a  higher  one,  where  his  methods  are  in  vogue. 

He  finds  on  entering  the  high  school  no  equipments  for  teaching 
zoology,  no  collection  except  a  worm-eaten,  dried  sea  urchin  and  a  half 
rotten,  alcohclic  horned  toad,  no  library  except  a  worn  copy  of  Steele's 
zoology.  He  appeals  to  the  school  board  for  aid.  Their  belief  in  the 
potency  of  his  sheep  skin  and  other  credentials  cause  them  to  allow  him  $300 
for  supplies.  Two-thirds  of  this  he  expends  for  compound  microscopes,  a 
microtome  and  reagents  ;  one-sixth  of  it  he  sends  to  a  marine  supply  house 
for  sea  urchins,  star  fish  and  amphioxus,  and  with  the  remainder  he  pur- 
chases a  few  standard  reference  works  on  embryology  and  morphology ; 
and  then  settles  down  to  teach  his  pupils  of  fourteen  and  fifteen  years  of 
age  in  the  high  school,  the  same  facts  according  to  the  same  methods 
which  he  learned  in  the  great  universities  where  he  received  his  special 
training. 

His  pupils  bring  in  for  a  time  birds,  reptiles  and  insects  from  their 
native  heath,  but  their  instructor  can  tell  the  youthful  collectors  nothing 
of  the  habits,  life  history,  or  classification  of  their  specimens.  Their 
natural  desire  for  collecting  and  observation,  which,  with  a  little  en- 
couragement, would  soon  have  resulted  in  much  good  both  for  them- 
selves and  for  the  high  school  collection,  is  soon  chilled. 

They  cease  to  notice  the  animals  and  plants  about  them,  and  in  a  month 
or  two  settle  down  under  the  teacher's  guidance  and  study,  for  a  year,  sec- 
tions one-three  thousandth  of  an  inch  thick  of  some  half  dozen  marine 
forms,  and  perhaps,  if  they  know  where  to  find  them,  of  the  eggs  or  tad- 
poles of  a  frog  or  salamander. 

At  the  end  of  the  year  they  can  talk  smatteringly  of  ectoderms,  blasto- 
spheres,  actinial  filaments  and  calycoblasts.  They  can  make  fair  diagrams 
of  the  sections  they  have  studied,  but  they  know  little  of  morphology,  less 
of  adaptation  and  correlation  of  organs,  and  absolutely  nothing  of  the 
claseification  of  animals. 

They  graduate  from  the  high  school  and  go  out  into  the  world.     One 
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out  of  ten  goes  to  a  normal  school,  college  or  university.  One  out  of  a 
hundred  of  these  makes  zoology  a  specialty  and  perhaps  follows  in  the 
footsteps  of  his  former  preceptor.  The  other  ninety-nine  become  artisans, 
merchants,  professional  men  or  farmers ;  or,  if  of  the  gentler  sex,  the 
wives  of  the  above.  They  go  through  life  meeting  daily  nature's  objects 
on  every  hand,  yet  seeing  them  not ;  surrounded  by  problems  interesting 
and  instructive,  yet  knowing  nothing  of  the  problems  themselves  or  of  the 
method  of  their  solution. 

They  see  no  order,  no  relations  among  the  animals  and  plants  around 
them.  Knowing  nothing  of  classification,  they  are  unable  to  find  the 
name  of  any  plant  or  animal,  which,  from  some  conspicuous  external  char- 
acter, attracts  their  attention.  If  they  should  happen  upon  Kirtland's 
warbler  they  would  never  know  but  what  it  was  the  common  "yellow- 
rump." 

Taking  all  these  facts  into  consideration  it  is  obvious  that  the  proposed 
survey  can  expect  little  or  nothing  from  those  high  schools  where  "fossils" 
or  "special  microscopiets "  are  at  the  head  of  the  work  in  biology.  In 
such  schools  the  "proper  conditions"  are  lacking. 

The  "  all  around  biologist,"  if  I  may  term  him  such,  at  times  succeeds 
the  "  fossil."  With  the  money  received  from  the  school  board,  usually  a 
much  smaller  sum  than  that  secured  by  the  "  special  microscopist,"  he 
purchases  one  or  two  compound  microscopes,  a  number  of  sets  of  dissect- 
ing tools,  ten  or  fifteen  gallons  of  alcohol,  some  fruit  jars,  etc.,  and  ex- 
pends the  remainder  for  general  reference  works  on  biology,  especially 
those  treating  of  the  morphology,  physiology  and  systematic  position  of 
the  more  common  forms  of  life.  These  works  of  reference  are  in  an  as- 
cending series,  beginning  with  the  more  simple,  as  Huxley  and  Martin's 
Biology,  Huxley's  "  Crayfish,"  Hyatt's  "  Insecta,"  etc.,  and  advancing  to 
the  more  complex. 

The  instructor  begins  his  teaching  at  the  very  bottom  of  the  work,  with 
a  few  simple  talks,  illustrated  by  common  specimens  picked  up  in  the 
neighborhood,  in  which  he  develops  the  distinctions  between  organic  and 
inorganic  objects,  and  between  plants  and  animals.  A  week  or  two  is 
then  spent  upon  the  elements  of  histology,  explaining,  by  the  use  of  typ- 
ical sections,  the  parts  of  a  cell,  cell  multiplication  and  the  structure  of  the 
primary  animal  tissues.  The  pupil  is  then  put  to  work  for  himself,  with 
Colton's  or  some  similar  zoology  in  hand,  upon  a  grasshopper  as  a  type  of 
arthropoda  and  insects.  Three  weeks  are  spent  upon  this,  and  a  week 
each  upon  typical  examples  of  the  other  six  orders  of  insects. 
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After  a  careful  examination  of  the  structure  of  each  type,  including  ac- 
curate drawings  of  the  principal  organs  of  each,  and  the  reasoning,  led  by 
skillful  questions  put  by  the  teacher,  from  structure  to  function,  the 
teacher  himself  gives  for  one  to  two  days  a  talk  upon  the  systematic  posi- 
tion of  the  common  representatives  of  the  order,  illustrating  the  remarks 
by  fifteen  or  twenty  examples  from  the  fauna  of  the  home  county.  Ques- 
tions of  adaptation,  local  distribution  and  the  causes  thereof,  come  up  in 
such  talks  and  are  discussed  by  both  pupil  and  teacher. 

After  the  insects  comes  a  study  of  a  mussel  and  snail  as  types  of  mol- 
lusks,  and  a  crayfish  as  a  type  of  crustaceans.  In  this  way  the  first  half 
year  is  spent  upon  invertebrate  forms  of  life. 

After  the  pupils  begin  to  understand  something  of  the  scope  of  the  work 
a  certain  group  of  animals  belonging  to  the  county,  such  as  beetles,  crick- 
ets, snails,  batrachians  or  mammals,  is  assigned  to  each  one  to  be  worked 
up  during  the  year  outside  of  school  hours.  As  full  a  collection  as  possi- 
sible  of  the  group  assigned  is  to  be  made  by  the  pupil.  Full  notes  are 
kept  on  local  habitat,  distribution  and  the  causes  thereof,  habits,  food  and 
so  on,  these  notes  to  be  incorporated  into  a  paper  to  be  read  before  the 
class  at  the  end  of  the  year,  which  paper,  together  with  the  collection, 
shall  be  graded  as  part  of  the  year's  work. 

The  teacher  goes  with  the  class  into  the  field  on  a  number  of  occasions 
in  fall  and  spring,  helps  each  collect  in  his  or  her  special  line,  instructs 
them  in  the  preparation  of  specimens  for  a  permanent  cabinet,  cites  them 
to  works  of  reference  on  their  respective  groups,  etc.  All  duplicates  col- 
lected are  deposited  in  the  high  school  collection  which  thus  increases 
rapidly  in  size.  The  "  all  around  biologist "  has  for  hie  'school  room 
motto  the  following:  "  He  is  a  good  naturalist  who  knows  his  own  parish 
thoroughly." 

In  the  work  proper  the  second  half  of  the  year  is  devoted  to  vertebrates, 
modifying  this  work  so  that  after  dissecting  a  type  of  each  class  of  verte- 
brates the  pupil  is  required  to  draw  up  an  accurate  description  of  each  of 
three  or  four  members  of  the  class  and  from  the  description  determine  the 
systematic  position  of  each  by  the  aid  of  Jordan's  "  Manual  of  Verte- 
brates." 

Following  this  course  of  instruction  the  average  pupil,  at  the  end  of  the 
year's  work  in  zoology,  will  have  something  of  a  knowledge  of  the  rela- 
tionship existing  between  animals  and  plants  and  between  the  diflferent 
groups  of  animals  themselves. 
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He  will  have  a  knowledge  of  the  uross  anatomy  of  the  principal  organs 
of  at  least  a  type  mollusk,  crustacean,  insect,  lish,  reptile,  bird  and  mam- 
mal. He  will  be  able  to  reason  from  structure  to  function  and  to  under- 
stand at  least  the  principles  of  adaptation  and  correlation.  He  will  have 
gained  a  certain  power  of  comparison  and  the  power  of  grasping  the  lead- 
ing distinctions  between  the  principal  groups  of  animals.  He  will  be  able 
to  go  into  the  field,  observe,  record  and  collect  the  animals  of  any  group  in 
which  he  may  be  especially  interested.  He  will  be  able  to  take  a  manual 
and  find  for  himself,  the  name  and  systematic  position  of  any  animal  which 
he  will  be  likely  to  meet  in  his  after  life. 

Morphology,  physiology  and  systematic  zoology  are  then,  in  my  opin- 
ion, the  three  divisions  of  zoology  Avhich  should  be  particularly  dwelt 
upon  in  high  sihool  work;  while  embryology,  advanced  histology  and  mi- 
croscopic technitiue  should  be  relegated  to  the  higher  institutions  of 
learning. 

The  "  all  around  biologist  "  at  the  head  of  the  work  in  the  high  school, 
constitutes,  then,  the  "proper  conditions"  to  which  I  referred  at  the  be- 
ginning of  this^ paper.  Where  such  conditions  exist  the  biological  survey 
of  the  f^tate  can  reasonably  expect  much  aid.  There,  collections  of  the 
local  fauna  and  flora  have  been  made,  and  can  be  studied  by  the  special- 
ists on  the  survey  who  are  interested  in  them. 

There,  observers,  former  pupils  or  present  advanced  pupils,  can  be 
found,  who,  when  fully  informed  of  the  objects  of  the  survey,  will  be  both 
willing  and  able  to  observe,  collect  and  record  for  the  survey.  Due  credit 
should  be  given  in  all  publications  of  the  survey  to  the  high  school  and  to 
such  individual  collections.  As  a  further  reward,  after  the  work  is  prac- 
tically finished,  typical  collections  of  duplicate  mollusks,  insects,  fishes, 
etc.,  from  different  parts  of  the  state  could  be  presented  to  those  high 
schools  which  have  aided  materially  in  the  survey.  Moreover,  copies  of 
all  publications  of  the  survey  could  be  furnished  them  to  be  added  to  their 
reference  library.  In  this  way  the  future  biological  work  of  the  high 
school  would  be  more  easy  and  more  valuable,  and  thus  both  school  and 
survey  would  derive  a  mutual  benefit  from  the  work  in  hand. 
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The  Special  Senses  ok  Plants. 
By  J.  C.  Arthur. 

We  are  told  by  Louise  Michel,  a  woman  of  remarkable,  if  somewhat  ec- 
centric intellectual  powers,  that  when  in  Australia  sitting  at  her  window 
one  day  her  attention  was  attracted  by  the  slow  but  regular  movements 
of  a  climbing  plant.  Its  long  free  end  swept  slowly  around,  like  an  out- 
stretched arm  reaching  for  something  to  cling  to.  Does  it  feel  ?  is  it  mov- 
ing in  response  to  some  inward  desire  ?  are  the  questions  she  asked  herself ; 
and  thought  it  not  improbable  that  an  aflfirmative  answer  might  be  truth- 
fully given.  The  last  number  of  Meehan's  Monthly,  a  journal  of  considerable 
scientific  pretention,  gives  editorial  endorsement  to  essentially  the  same 
views.  To  what  extent  plants  have  senses  or  sensibility  is  a  (juestion  that 
thoughtful  people  have  asked,  and  will  continue  to  ask,  and  is  indeed  a 
subject  well  worthy  of  attention. 

In  the  days  of  Aristotle  plants  as  well  as  animals  were  distinguished 
from  the  inanimate  world  by  the  possession  of  a  soul,  to  which  the  char- 
acteristic features  of  the  organism  as  a  living  object,  were  ascribed.  Aris- 
totle's theory  of  a  soul  in  plants  was  ably  expounded  by  the  distinguished 
Italian  scholar,  Cesalpino,  in  the  sixteenth  century.  He  entered  into 
lengthy  arguments  regarding  the  seat  of  the  soul,  and  concluded  that  it 
must  reside  in  the  pith,  particularly  in  certain  portions  of  it.  With  a 
philosophy  of  this  nature  there  was  nothing  incongruous  in  the  popular 
notion  of  the  times  that  some  plants  were  endowed  with  properties  akin 
to  human.  Some  exercised  wonderful  spells  over  persons  coming  into 
their  presence,  and  some  would  "shriek  like  mandrakes  torn  out  of  the 
earth,  that  living  mortals  hearing  them,  run  mad,"  as  Shakespeare  puts  it. 

This  doctrine  of  a  biologic  soul,  which  was,  however,  more  materialistic 
than  spiritualistic  in  its  application,  helped  to  shape  botanical  philosophy 
from  the  time  of  Aristotle  and  earlier  down  to  the  middle  of  the  eighteenth 
century,  having  had  much  to  do  even  with  determining  the  views  of  Lin- 
nreus.     In  its  strictest  form,  as  expounded  by  Cesalpino,  the  doctrine  is 
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not  particularly  startling  even  at  the  present  day,  for  he  taught  that 
plants  possess  "only  that  kind  of  soul,  by  which  they  are  nourished,  grow, 
and  produce  their  like,"  the  capacity  for  sensation  and  movement  being 
denied  to  them.  If  I  mistake  not,  the  popular  notion  of  plants  in  our  own 
day  does  not  differ  essentially  from  this  scholastic  philosophy  of  several 
centuries  ago. 

The  second  period  of  development  of  the  ideas  respecting  sensation  in 
plants,  or  we  might  better  say  the  want  of  sensation  in  plants,  was  opened 
by  the  famous  dictum  of  Linnse-us  that,  "  minerals  grow,  plants  grow 
and  move,  animals  grow,  move  and  feel."  Linnreus'  great  prominence  as 
a  systematist  gave  to  this  dogma  special  force,  although  in  reality  it  was 
but  a  slight  modification  of  the  teaching  of  Cesalpino,  already  referred  to, 
and  of  his  successor  Jung.  Much  of  the  controlling  opinion  of  the  greatest 
philosophical  botanists  down  to  the  present  century  can  be  traced  back  to 
these  two  scholastics.  Jung  was  a  contemporary  of  Kepler,  Galileo  and 
Descartes,  and  dominated  botanical  thought  in  Germany,  as  Cesalpino  had 
done  in  Italy.  He  expressed  his  view  in  the  sentence :  "  Planta  est  corpus 
vlvens  non  sentiens." 

The  force  of  Linnseus'  aphorism  was  more  in  its  form  than  in  its  newness, 
in  spite  of  the  fact  that  he  ascribed  motion  to  plants,  for  it  seemed  to  sep- 
arate nature  into  three  sharply  delimited  kingdoms:  mineral,  vegetable 
and  animal.  Botanists  and  zoologists  have  from  that  time  to  within  a  few 
years  of  the  present  been  fruitlessly  attempting  to  find  infallible  charac- 
ters for  distinguishing  animals  and  plants.  The  discovery  of  protoplasm 
in  1846,  of  its  identity  in  the  animal  and  vegetable  organism  somewhat 
later,  and  the  publication  of  the  origin  of  species  in  1859,  brought  an  end 
to  the  old  order  of  things,  gave  rational  unity  to  the  organic  world,  founded 
a  science  of  biology,  and  converted  the  scholastic  method  of  studying  na- 
ture into  the  dynamic  method.  At  the  present  time  the  motto  of  the 
botanist  is  "  the  study  of  plants  as  living  things,"  and  by  acting  upon  it 
the  science  has  been  redeemed  from  the  lethargic  state  of  being  "  a  chron- 
icle of  the  dead,"  as  Julian  Hawthorne  characterises  it,  into  a  subject  of 
immediate  and  vital  interest. 

The  fact  that  plants  possess  sensibility,  or  as  the  text-books  now  say,  ir- 
ritability, was  made  conspicuous  and  put  beyond  all  doubt,  even  with  the 
unlearned,  when  the  sensitive  plant  {Mimosa  ptidica)  was  discovered  in 
America  and  taken  to  the  gardens  of  Europe.  A  plant  of  such  easy  culture 
in  either  the  garden  or  the  conservatory,  and  possessing  such  wonderful 
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sensitiveness  to  touch,  attracted  general  attention.  In  1848  Bri'icke's 
memoir  upon  the  sensitive  plant  appeared.  It  was  a  model  for  thorough- 
ness, for  ingenious  methods,  and  lucid  deduction.  From  this  clear  and 
unequivocal  starting  point  it  was  comparatively  easy  to  pass  to  the  less 
obvious  forms  of  irritability,  and  since  then  many  kinds  of  reaction  to 
stimulation  in  plants  have  been  brought  to  light  and  made  the  subjects 
of  investigation. 

But  admitting  that  plants  have  sensibility,  that  is,  are  capable  of  re- 
sponding to  stimuli,  is  far  from  admitting  that  they  have  senses.  Active 
protoplasm  is  always  sensitive  to  some  form  of  stimulation.  If  a  bit  of 
fresh  striated  muscle,  from  the  leg  of  a  frog  for  instance,  be  struck,  or 
pricked  with  a  needle,  or  shocked  with  a  current  of  electricity,  it  will  re- 
spond by  contraction ;  and  so  will  the  protoplasm  in  the  cells  of  ati  onion 
or  other  plant.  Contractility  is  a  universal  property  of  living  matter, 
although  diflFerent  cells  of  the  vegetable  and  animal  structure  display  it  in 
varying  intensity.  There  is,  however  much  disparity  between  contractility 
and  sensation.  Whether  this  disparity  is  real,  that  is  whether  there  is 
actual  discontinuity,  or  whether  it  is  only  seeming,  being  the  expression 
of  extremes,  is  an  important  inquiry. 

If  we  approach  the  subject  from  the  opposite  direction,  we  shall  have  a 
very  different  point  of  view.  There  is  no  way  of  securing  a  just  conception 
of  the  extent  and  relations  of  an  object,  as  of  a  house  or  a  tree,  like  view- 
ing it  from  different  sides.  To  consider  the  contraction  of  the  muscles  of 
the  arm  when  the  hand  has  touched  an  uncomfortably  hot  surface,  is  to 
study  the  physiology  of  the  movement,  but  to  consider  the  mental  dis- 
turbance produced  by  the  perception  of  heat,  is  to  take  a  very  different 
point  of  view  and  study  its  psychological  relations.  One  is  the  objective 
and  the  other  the  subjective  method;  both  have  advantages.  But  both 
methods  should  lead  to  a  unity  of  conception ;  and  this  should  be  a  more 
complete  conception,  than  either  method  could  give  pursued  by  itself; 
just  as  viewing  a  house  from  the  east  side  and  from  the  west,  is  better 
than  viewing  it  from  one  side  alone.  So  far  as  I  am  aware,  no  writer  has 
presented  the  psychological  side  (if  the  expression  may  be  used)  of  the 
movements  of  plants,  although  the  foremost  investigators,  Darwin,  Sachs 
and  Frank,  make  the  presentation  of  their  physiological  studies  attractive 
by  use  of  psychological  expressions.  Darwin,  in  his  work  on  climbing 
plants,  describes  the  behavior  of  a  plant,  which  failed  to  secure  a  hold 
upon  a  tall  stick  placed  at  a  certain  distance,  the  free  end  of  the  twiner, 
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as  it  swept  around  in  a  circle,  each  time  sliding  past  the  support  after 
being  pressed  against  it  for  some  time;  and  adds  that  "this  movement 
of  the  shoot  had  a  very  odd  appearance,  as  if  it  were  disgusted  with  its 
failure,  but  was  resolved  to  try  again."  la  summing  up  his  studies  on  the 
root  tip  in  his  volume  on  the  power  of  movement  in  plants,  the  same 
author  states  that  the  tip  of  the  root  "  acts  like  the  brain  of  one  of  the 
lower  animals."  But  we  are  not  supposed  to  interpret  these  expressions 
to  mean  that  a  climbing  plant  has  feeling  or  that  a  root  thinks. 

As  our  knowledge  of  nature  is  dependent  primarily  upon  our  powers  of 
cognition,  it  is  not  strange  that  students  of  subjective  phenomena  should, 
like  Descartes  and  Leibnitz,  in  the  earlier  days  of  the  science  of  mind,  and 
Hegel  and  Locke  in  more  recent  times,  refuse  to  entertain  any  connection 
betweeh  mind  and  matter,  except  that  of  association.  With  the  gradual 
unfolding  of  a  knowledge  of  physiology,  and  the  adoption  of  its  revela- 
tions and  methods,  a  gradual  extension,  overlapping  and  fusion  of  the 
spiritual  and  material,  the  subjective  and  objective,  manifestations  of 
living  nature  have  taken  place.  But  if  we  examine  the  writings  of  Bain, 
Carpenter  or  Herbert  Spencer,  of  the  English  school,  or  Herbart,  Lotze  or 
Wundt,  of  the  German  school,  or  other  representatives  of  the  present 
liberal  movement,  we  shall  find  that  activity  has  only  been  transferred 
from  the  cerebral  hemispheres  to  the  ramification  of  the  nerves,  and  from 
a  search  for  the  seat  of  conciousness  to  a  study  of  the  transmission  of  im- 
pulses. But  it  is  to  be  remembered  that  the  brain  and  nerves  are  the 
telegraphic  lines  and  relay  stations  for  communicating  intelligence  of  the 
condition  of  the  outside  world  to  the  sensient  organism,  and  furthermore 
that  many  of  the  lower  animals  and  all  the  world  of  plants  are  without 
nerves ;  they  are  like  society  before  the  advent  of  the  telegraph,  telephone 
and  postal  system.  This  large  part  of  animate  nature  is,  for  the  most 
part,  ignored  by  the  psychologists,  and  treated  by  the  physiologists  only 
objectively.  In  fact,  subjective,  that  is  obverse,  physiology  is  in  need  of 
devotees. 

There  is  great  diversity  in  the  use  of  the  terms  sensitiveness,  sensibility 
and  sensation,  when  applied  outside  the  domain  of  human  psychology. 
We  are  inclined  to  accept  for  our  present  purpose  the  usage  adopted  by 
Maudsley,  who  makes  the  term  "sensibility"  generic,  and  divides  it  into 
irritability,  reflex  action,  sensorial  action,  and  idealistic  perception.  In 
this  classification  organisms  without  nerves,  which  are  the  only  ones  we 
are  now  interested  in,  are  only  capable  of  sensations  due  to  irritability. 
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An  eminent  Bavarian  botanist,  Niigeli,  has  philosophised  upon  the  subject 
of  universal  sentience.  "  In  the  higher  animals,"  he  says,  "  sensation  is 
distinctly  present  in  the  movements  consequent  upon  irritation.  We 
must  therefore  credit  the  lower  animals  with  it  as  well,  and  we  have  no 
reason  to  deny  it  in  the  case  of  plants  and  inorganic  bodies."  This  claim 
for  continuity  is  attractive,  but  is  much  too  sweeping,  and  not  sufficiently 
logical.  No  good  purpose  can  be  subserved  by  crediting  minerals  with 
feeling,  which  we  find  Niigeli  has  done  because  their  molecules  exhibit 
the  attracting  and  repelling  forces  of  chemical  affinity.  His  assignment 
of  sensation  to  plants  rests  upon  no  better  basis.  Probably  no  author  has 
given  more  earnest  attention  and  study  to  this  subject  than  G.  H.  Lewes, 
the  distinguished  English  psychologist.  He  has  told  us,  in  his  volume  on 
the  object,  scope  and  method  in  the  study  of  psychology,  that  he  was  at 
one  time  fascinated  with  the  idea  of  a  comparative  psychology,  which 
should  begin  with  simple  organisms  and  thereby  gain  in  strength  of 
interpretation  upon  reaching  man.  He  began  to  collect  materials 
with  this  view,  but  afterward  abandoned  the  project  as  impracticable. 
We  may  parenthetically  remark  that  his  failure  to  secure  material  in 
this  way  to  interpret  human  action  does  not  disprove  the  feasibility  and 
usefulness  of  a  comparative  psychology  in  which  man  shall  receive  only 
the  share  of  prominence  due  him  as  a  member  of  the  organic  series.  How- 
ever, his  studies  made  possible  a  far  clearer  insight  into  the  distribution 
of  sensibility  in  organisms.  One  of  his  illustrations,  very  familiar  to  every 
laboratory  student,  is  especially  pertinent.  He  says:  " Touch  the  eye  of 
a  frog,  and  there  is  at  once  the  response  of  a  reflex  closure  of  the  eyelid. 
Touch  the  hairs  of  a  Venus  fly-trap  {Dioncea  muscipula),  and  there  is  at  once 
the  response  of  a  reflex  closure  of  the  leaf.  Confine  the  frog  and  the 
dioncea  under  a  glass  shade,  and  place  there  a  sponge,  over  which  ether 
has  been  sprinkled.  Both  plant  and  animal  breathe  this  air  in  which  there 
is  vapor  of  ether,  and  as  this  vapor  penetrates  to  their  tissues  we  observe 
a  gradual  cessation  of  all  sensibility;  first  the  reflex  actions  cease,  then 
the  irritability  of  the  particular  tissues  ceases.  Stupor  has  supervened  for 
both.  Now  remove  the  glass  shade;  the  vapor  dissipates,  the  fresh  air 
penetrates  to  the  tissues  in  exchange  for  the  vitiated  air,  and  both  frog 
and  dioncea  slowly  recover  their  sensibility."  From  this  experiment  he 
justly  concludes  "that  the  animal  and  plant  organisms  have  with  their 
common  structure  common  properties,  and  that  if  we  call  one  of  these 
properties  sensibility  in  the  animal,  we  must  call  it  thus  in  the  plant." 
14 
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This,  and  many  other  equally  satisfactory  observations,  appear  to  lay  so 
good  a  foundation  for  a  proper  appreciation  of  the  scope  of  sensibility  that 
we  are  surprised  and  disheartened  to  find  him  finally  in  a  hopeless  muddle 
of  plants,  monads  and  molecules,  and  when  he  has  affirmed  that  "  sensi- 
bility stands  for  the  objective  phenomena  exhibited  by  an  organism  under 
stimulation,"  he  must  needs  add,  to  save  himself  from  possible  entangle- 
ment, "or,  more  definitely,  for  the  reaction  of  a  neuromuscular  mechan- 
ism." No  great  progress  can  be  hoped  for  in  the  study  of  nerveless 
organisms  by  a  constant  comparison  of  their  behavior  with  that  of  organisms 
with  nerves  and  nerve  centers.    There  is  need  of  a  different  method. 

This  review  of  the  present  state  of  knowledge  regarding  the  relations  of 
sensibility  in  plants  and  animals  shows  an  astonishing  absence  of  agree- 
ment and  a  total  lack  of  a  rational  basis.  The  confusion,  it  seems  to  me, 
is  due  to  a  disregard  of  the  conditions  under  which  sensibility  has  been  de- 
veloped in  the  two  divisions  of  the  organic  world.  Knowing  that  irrita- 
bility is  a  fundamental  property  of  all  living  matter,  let  us  ask  ourselves 
what  advantages  the  animal  or  plant  could  secure  by  its  special  develop- 
ment. That  is,  given  this  universal  property  of  organisms,  how  could  it  be 
developed  into  special  senses  ?  It  is  unquestionable  that  the  paramount 
necessity  of  the  organism  is  self-preservation.  To  secure  food,  to  keep  out 
of  harm's  way ,  to  obtain  the  proper  supply  of  air,  moisture  and  heat,  may  be 
considered  the  fundamental  necessities  of  every  organism,  whether  man  or 
monad,  tree  or  microbe.  Considering  for  the  present  only  the  higher 
organisms,  we  note  that,  if  an  animal  desires  food,  its  sight  and  scent  aid 
in  searching  for  it,  if  in  danger  its  sight  and  hearing  enable  it  to  escape, 
when  food  is  obtained  taste  and  smell  indicate  whether  it  is  to  be  eaten  or 
rejected,  while  touch  gives  a  variety  of  sensations  relating  to  food,  bodily 
comfort  and  protection.  Our  present  purpose  does  not  require  any  men- 
tion of  intellectual  sensations.  All  the  lower  animals,  down  to  the  simplest 
unicellular  forms,  "the  little  lumps  of  protoplasm"  described  by  Heeckel, 
possess  one  or  more  of  these  senses,  and  some  animals  may  possibly  possess 
other  kinds  in  addition.  The  point  to  be  especially  noted  here  is  that  each 
individual  animal  (with  a  few  exceptions  among  the  lowest  forms)  has  the 
power  to  flee  when  its  senses  indicate  danger,  or  to  advance  when  desirous 
of  food,  or  to  seek  another  place  if  the  present  one  is  too  wet  or  too  dry, 
too  hot  or  too  cold. 

Let  us  examine  plants  in  a  parallel  way.  If  they  need  food  do  they  have 
sight  and  scent  to  aid  them  in  searching  for  it  ?    No,  because  they  are 
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firmly  attached  to  one  spot;  roaming  about  is  impossible,  and  to  see  and 
smell  would  be  useless.  If  they  were  in  bodily  danger,  no  acuteness  of 
sight  or  hearing  would  avail  them  in  the  least.  Were  the  aspen  quaking 
through  lear  of  some  horrible  calamity,  it  could  not  move  an  inch  out  of 
the  path  of  destruction.  Again,  plants  take  no  solid  food,  and  have  no 
use  for  a  sense  of  taste.  In  short,  animals  are  endowed  with  a  set  of  senses 
which  would  be  practically  useless  to  plants,  from  the  fact  that  the  latter 
are,  with  very  few  exceptions,  fixed  instead  of  being  locomotive  organisms. 

But  are  there  no  movements  within  the  power  of  a  fixed  organism  that 
can  be  brought  about  by  the  action  of  stimuli,  which  may  aid  in  self-pres- 
ervation or  improving  the  conditions  of  existence?  I  think  that  a  little 
reflection  will  show  that  there  are;  and  if  we  can  find  that  plants  have  de- 
veloped special  mechanism  in  connection  with  a  superior  localized  sensi- 
tiveness to  enable  them  to  take  advantage  of  the  conditions  of  their  exis- 
tence, we  shall  have  demonstrated  the  possession  of  special  senses. 

There  is  no  requirement  for  plants  more  universal  or  more  necessary 
than  that  their  roots  should  penetrate  the  soil  and  their  foliage  be  spread 
to  the  air.  Yet  the  root  or  shoot  has  no  more  power  to  deviate  from  ex- 
tension in  a  straight  line  unless  acted  on  by  some  external  force,  than  a 
cannon  ball  or  other  moving  body  has  to  vary  its  course  from  a  straight 
line.  If  a  seed  in  germinating  should  lie  in  such  a  position  that  the  roots 
point  upward  and  the  stem  downward,  some  device  is  needed  by  which 
the  plantlet  may  readjust  itself,  by  either  turning  over  bodily,  or  chang- 
ing the  direction  of  its  growing  parts.  As  everyone  knows  the  latter  al- 
ternative is  adopted,  and  the  roots  bend  down  and  penetrate  the  earth, 
while  the  stem  bends  up  and  lifts  its  foliage  into  the  air.  It  is  so  appar- 
ently a  matter  of  course  that  stems  grow  up  and  roots  grow  down,  that 
we  may  never  have  given  a  thought  to  an  explanation  of  the  process. 
Even  botanists  have  only  recently  felt  the  full  necessity  for  accounting  for 
the  fact,  as  it  has  been  only  a  decade  since  Vochting  announced  his  theory 
of  rectipetality,  or  the  inherent  tendency  of  growing  organs  to  extend  in  a 
straight  line  unless  acted  upon  by  outside  forces. 

There  is  only  one  force  known  that  acts  uniformly  in  the  direction  of 
the  center  of  the  earth,  that  is  gravity ;  and  it  was  the  genius  of  Andrew 
Knight,  an  Englishman,  to  demonstrate  as  long  ago  as  1806,  that  this  force 
does  furnish  the  directive  influence  in  securing  verticality  to  plants.  He 
grew  plants  on  revolving  wheels,  and  found  that  they  responded  to  cen- 
trifugal force,  and  that  when  the  wheel  was  placed  horizontally  and  re- 
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volved  at  a  speed  that  made  the  centrifugal  force  equal  that  of  gravity, 
both  roots  and  stems  grew  obliquely,  taking  the  position  of  a  resultant  of 
the  two  forces,  that  is,  of  forty-five  degrees  to  the  vertical. 

But  this  discovery  of  Knight's  was  not  very  fruitful,  for  no  one  could 
tell  how  gravity  could  produce  the  effect  ascribed  to  it.  If  it  pulled  the 
root  down,  why  did  it  push  the  stem  up?  The  stem  is  as  heavy  as  the 
root,  why  are  not  both  attracted  toward  the  center  of  the  earth  ?  It  was 
a  curious  paradox  to  say  that  the  same  force  acted  now  one  way  and  now 
exactly  the  reverse  on  different  parts  of  the  same  plant;  as  if  pulling  and 
pushing  were  the  same  thing.  It  was  supposed  that  gravity  acted  upon 
the  root  as  it  does  upon  a  mass  of  taffy  candy,  drawing  it  downward. 
But  Sachs  showed  in  1873  that  the  root  of  a  bean  fixed  horizontally  over 
mercury  could  penetrate  the  mercury  in  assuming  a  vertical  position.  As 
mercury  is  thirteen  and  a  half  times  as  heavy  as  water,  or  the  tissue  of  a 
young  root,  it  is  evident  that  far  more  force  was  expended  in  penetrating 
the  mercury  than  could  have  been  derived  from  the  physical  action  of 
gravity,  that,  is,  from  the  simple  weight  of  the  root.  The  experiment  has 
since  been  tried  in  another  and  more  obvious  way  by  harnessing  a  root 
tip  lying  horizontal  to  a  weight  suspended  over  a  pulley,  the  weight  being 
raised  as  the  root  bends  downward  in  response  to  gravity.  From  these 
experiments  we  must  conclude  that  gravity  does  not  act  physically  but 
physiologically  to  induce  the  curvature,  that  is,  it  acts  as  a  stimulus.  It  is  a 
small  spark  that  fires  the  gun.  The  same  spark  will  fire  a  pistol  or  a  can- 
non, the  result  depending  solely  upon  the  amount  and  arrangement  of 
the  explosive  material.  So  in  the  root,  if  there  is  the  proper  mechanism 
and  storage  of  force,  gravity  will  release  this  force  and  cause  the  bending, 
the  amount  of  work  done  being  enormously  out  of  proportion  to  the  initial 
expenditure  of  energy.  But  when  the  bending  takes  place,  will  it  be  up- 
ward or  downward?  If  it  were  a  purely  mechanical  device,  it  is  evident 
that  by  knowing  the  structure  of  the  organ,  one  could  predict  the  direc- 
tion of  movement  under  stimulation.  But  we  shall  have  to  look  beyond 
and  above  simply  mechanical  laws  for  an  explanation.  The  wooden  horse 
could  not  have  destroyed  Troy  without  a  guiding  principle  within  more 
intelligent  and  effective  than  mechanical  force. 

But  in  attempting  to  solve  the  problem,  do  not  let  us  attempt  too  much. 
Let  us  accept  such  an  explanation  as  we  would  consider  satisfactory  in 
case  of  a  similar  problem  regarding  the  behavior  of  an  animal.  To  see 
with  our  eyes  and  not  with  our  fingers,  to  hear  only  with  our  ears,  taste 
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with  the  tongue,  and  so  on  for  the  other  senses,  seems  like  a  matter  of 
course.  But  to  explain  why  the  nerves  of  the  eye  are  only  sensitive  to 
light,  of  the  ear  to  sound,  of  the  fingers  to  impact  and  temperature,  and 
so  on,  there  being  no  structural  differences  detectable  between  the  various 
sets  of  nerves  that  bring  about  such  diverse  results,  we  are  content  to  say 
that  it  is  due  to  a  specialization  of  sensibility.  The  nerves  at  the  tips  of 
the  fingers  are  more  sensitive  to  touch  than  those  at  the  back  of  the  hand. 
The  fingers  have  nerves  that  respond  when  stimulated  bjf  heat,  but  in  the 
eye  the  nerves  will  not  respond  to  heat  but  will  respond  to  light.  We  do 
not  marvel  at  this,  it  is  everyday  knowledge.  We  put  it  in  scientific  lan- 
guage by  saying  that  irritability,  a  universal  property  of  living  matter, 
has  been  developed  and  specialized  in  different  organs  so  as  to  respond 
diflerently  to  difierent  stimulation.  Fundamentally  there  is  agreement, 
but  the  results  of  specialization  are  diverse.  In  the  plant  the  root  has 
a  special  sensitiveness  to  gravity,  which  is  manifested  by  causing  it  to 
bend  earthward,  the  stem  possesses  a  sensitiveness  which  causes  it  to  bend 
skyward.  To  meet  its  conditions  of  existence  the  plant  has  developed  a 
special  sense,  that  of  geotropism,  by  which  it  is  enabled  to  take  advantage 
of  the  directive  influence  of  gravity  to  place  and  keep  itself  upright  in  the 
world.  It  has  a  sense  which  animals,  with  their  freedom  of  movement, 
appear  to  be  nearly  or  entirely  without.  Animals  assume  an  upright  po- 
sition, not  in  response  to  a  direct  gravity  sense,  but  to  secure  the  most 
comfortable  adjustment  of  the  weight  of  the  parts  of  the  body.  Upright- 
ness is  a  question  of  weight  in  the  animal,  a  question  of  special  sense  in 
the  plant. 

It  may  be  objected  to  this  designation  of  the  gravity  sensQ  in  plants  as 
a  special  rather  than  a  general  sense,  that  it  is  difi"used  throughout  the  plant 
and  not  confined  to  particular,  specialized  organs.  This  objection  has 
some  show  of  validity,  but  is  not  formidable.  The  apparent  difference  is 
not  fundamental,  but  necessitated  by  certain  structural  features.  Animals 
have  a  jointed,  or  wholly  mobile  body.  In  the  jointed  forms,  and  often  in 
the  others,  there  is  an  arrangement  of  muscles,  with  a  communication  of 
nerves  with  which  to  bring  about  movement  as  a  response  to  stimulation. 
Plants,  on  the  contrary,  have  a  rigid  body;  the  sensitive  protoplasm 
being  divided  into  innumerable  minute  particles,  each  little  mass  separ- 
ated from  its  neighbors  by  thick,  nearly  rigid  walls  of  wood  or  cellulose. 
It  used  to  be  a  favorite  illustration  to  say  that  a  plant  was  like  a  great 
prison,  with  innumerable  cells  separated  by  thick  walls,  each  cell  occupied 


214 

by  a  prisoner.  Although  the  individual  prisoners  may  be  strong  men,  and 
be  in  a  frenzied  state  of  activity,  beating  the  sides  of  rooms,  yet  a  specta- 
tor looking  at  the  outside  of  the  prison  would  see  no  movement  of  the 
walls,  no  evidence  of  life.  With  the  discovery  of  continuity  of  protoplasm 
between  plant  cells,  an  English  discovery  of  1882,  we  have  learned  that  to 
have  our  illustration  really  accurate,  we  should  suppose  all  the  cells  of  the 
prison  to  be  connected  by  telephone.  We  must  furthermore  provide 
towers,  with  walls  that  are  thinner  and  of  flexible  material.  Now,  if  an 
alarm  is  given,  all  the  prisoners  being  apprised  at  once,  or  nearly  so,  act 
in  concert.  The  spectator  on  the  outside  sees  no  movement  in  the  thick- 
walled  part  of  the  structure,  but  he  sees  the  towers  sway.  We  must 
further  suppose  that  the  men  in  the  thick-walled  cells,  finding  their  efibrts 
are  useless,  no  longer  make  any  response  when  the  alarm  is  given,  while 
those  in  the  thin-walled  cells,  finding  their  efforts  rewarded,  become  con- 
stantly more  active  and  learn  how  to  combine  their  efforts  for  greater 
efficiency. 

The  application  to  the  plant  is  obvious.  Although  the  force  which  a 
plant  can  exert  amounts  to  several  atmospheres,  it  is  only  in  the  young 
tender  portions,  usually  at  the  ends  of  the  branches  of  the  stem  and  root, 
that  this  force  can  be  successfully  applied  to  secure  movement  of  the  whole 
organ.  It  therefore  comes  about  that  movement  in  plants  is  oftenest  as- 
sociated with  growth.  This  arrangement  permits  each  root  tip  and  grow- 
ing stem  to  have  its  own  kind  and  degree  of  sensitiveness.  Thus  we  find 
by  experiment  that  while  the  first  root  which  starts  from  a  seed,  the  tap 
root,  is  sensitive  to  gravity  in  such  a  way  that  it  places  itself  parallel  to 
to  the  direction  of  the  impinging  force  and  points  directly  downward,  the 
secondary  roots,  which  branch  from  it,  are  sensitive  after  a  different  fashion, 
and  instead  of  growing  parallel  to  the  force,  grow  at  an  angle  to  it,  the 
exact  angle  being  different  for  different  kinds  of  plants.  The  tertiary  roots, 
or  next  set  of  branches,  are  usually  very  little  sensitive  to  gravity,  or  if 
they  are  sensitive  they  assume  a  nearly  horizontal  position.  The  stems 
react  in  a  similar  way,  except  that  the  general  direction  is  upward  instead 
of  downward,  and  in  consequence  of  the  diversity  of  sensitiveness  of  the 
primary  and  secondary  shoots,  the  branches  are  spread  out  to  the  air  and 
light,  imparting  to  each  species  of  the  tree  and  herb  its  characteristic  ap- 
pearance. 

But  if  there  is  no  nerve-like  communication  between  one  root  tip  and 
another,  or  between  one  stem  end  and  another,  there  is  sometimes  a  dis- 
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tinct  transmission  of  impulse  from  the  cells  receiving  the  stimulation  to 
the  cells  a  short  distance  away  where  the  movement  is  consummated. 
Thus,  in  the  tip  of  the  primary  root  Darwin  found  that  only  the  cells  at 
the  very  tip  were  sensitive.  If  so  small  a  piece  as  the  twentieth  of  an  inch 
be  removed  from  the  end  of  the  root  by  cutting  or  burning,  all  power  of 
movement  is  lost.  This  remarkable  localization  has  been  denied  by  Sachs 
and  Detlefsen,  Avho  characterize  Darwin's  claim  as  sensational,  but  the  fact 
has  quite  recently  been  fully  verified  by  Wiesner,  who  finds  that  if  'the 
root  is  weakly  sensitive,  the  seat  of  irritability  coincides  with  the  zone  of 
most  rapid  growth,  but  if  highly  sensitive,  it  will  be  at  a  distance. 

To  sum  up  the  characteristics  of  the  gravity  sense:  It  is  localized  in  or 
near  the  ends  of  growing  roots,  stems  and  other  organs  of  the  plant;  it  is 
developed  in  varying  strength  in  different  organs  ;  it  sets  up  movement  of 
the  organ  in  response  to  stimulation ;  the  direction  of  movement  will  de- 
pend upon  the  specific  kind  of  sensibility  acquired  by  that  organ;  the 
direction  of  the  movement  will  always  bear  some  definite  relation  to  the 
A'ertical  without  regard  to  the  position  of  the  plant. 

But,  what  other  senses  have  plants  ?  Next  to  a  proper  position,  most 
plants  need  a  suitable  exposure  to  light.  I  shall  not  attempt  to  show  the 
numerous  and  wonderful  ways  in  which  plants  respond  to  light.  Every- 
one knows  how  plants  lighted  from  one  side,  as  when  placed  before  a 
window,  bend  toward  the  light.  This  is  a  true  sensitiveness,  for  it  results 
in  bringing  about  definite  movement.  It  is  not,  however,  at  all  like  see- 
ing, for  it  will  be  noticed  that  it  is  not  the  amount  of  light,  but  the  direc- 
tion of  light  to  which  the  organs  respond.  The  stems  place  themselves 
parallel  to  the  direction  of  the  incident  rays — that  is,  point  toward  the 
window,  while  the  leaves  place  themselves  at  right  angles  to  the  direction 
of  the  light — that  is,  with  their  upper  surfaces  to  the  window.  Leaves 
and  stems,  therefore,  show  a  sensitiveness  characteristic  of  each.  Some 
stems,  however,  like  those  of  the  Virginia  creeper,  turn  away  from  the 
light,  enabling  them  to  cling  to  dark  walls.  Roots,  which  are  generally 
buried  in  the  soil,  rarely  exhibit  sensitiveness  to  light,  and  when  they  do, 
it  is  usually  to  turn  from  it.  If  light  comes  to  the  organ  from  two  direc- 
tions, it  will  bend  toward  the  source  of  the  stronger  light,  and  diflferences 
which  will  affect  the  plant  are  far  more  minute  than  can  be  detected  by 
the  eye. 

As  in  the  case  of  roots,  certain  stems  place  themselves,  not  parallel  with 
the  direction  of  the  light,  but  at  some  particular  angle  to  it,  in  accordance 
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with  some  inherent  necessity.  Not  as  many  parts  of  the  plant,  as  a  rule, 
are  sensitive  to  light  as  to  gravitation,  but  the  degree  of  development  of 
the  sense  is  often  greater. 

Some  plants  also  show  a  sensitiveness  to  moisture,  especially  in  their 
roots,  causing  them  to  bend  toward  or  away  from  the  moist  surface.  Cer- 
tain molds  are  remarkably  sensitive  in  this  way.  Errara  presented  a  paper 
before  the  British  Association,  last  year,  in  which  he  gave  the  results  of 
his  experiments  with  Phycomyces  nitens,  a  tall-growing  mold.  It  proved  to 
be  so  sensitive  that  the  experimenter  was  enabled  to  detect  the  hygroscopic 
character  of  certain  substances  not  before  known  to  be  in  the  least  degree 
hygroscopic.  Thus  it  bent  toward  alum,  and  careful  physical  tests  showed 
that  alum  was  truly  hygroscopic  to  a  minute  degree,  although  the  prop- 
erty had  never  before  been  ascribed  to  it. 

Certain  plants  are  also  sensitive  to  heat.  Here,  again,  it  is  the  direction 
of  the  radient  energy,  rather  than  the  amount,  to  which  they  respond. 
In  my  own  laboratory,  experiments  have  shown  that  young  plants  of  corn 
will  bend  toward  the  source  of  heat,  which  in  this  case  was  a  lamp  placed 
behind  a  screen  of  blackened  tin,  while  beans  bent  away  from  it. 

But  probably  the  most  varied  and  wonderful  of  all  the  plant  senses  is 
the  sensitiveness  to  contact.  In  the  animal  the  somewhat  similar  sense 
of  touch  is  more  diffused  over  the  body,  and  takes  on  more  variety  than 
any  of  the  other  senses,  and  in  plants  it  has  even  greater  diversity  than 
in  animals.  In  the  tendrils  of  certain  plants,  notably  in  the  passion  vine 
{Passiflora  cxrulea)  "this  sensitiveness  is  often  exquisitely  fine,  indeed,  it 
seems  more  delicate  than  the  tactile  sense  of  animals."  Unlike  the  other 
plant  senses,  it  has  risen  above  the  necessity  of  being  confined  to  young, 
growing  parts,  and  sometimes  resides  in  special  organs,  as  in  the  cushions 
on  the  leaves  of  the  sensitive  plant,  by  which  they  are  able  to  suddenly 
shut  up  tightly  when  touched,  or  in  the  prehensile-like  tentacles  of  the 
leaves  of  sundew,  which  shut  over  and  catch  a  live  insect  and  secure  it  for 
digestion  by  the  plant. 

Plants  are  thus  seen  to  react  sensitively  to  gravity,  light,  moisture,  heat 
and  contact.  Each  is  a  special  kind  of  sensitiveness,  having  its  own 
method  of  reaction.  Two  or  more  kinds  of  sensitiveness  may  reside  in 
the  same  organ,  when  its  position  will  be  a  resultant  of  the  several  forces. 
There  are,  consequently,  no  exclusive  organs  of  sense,  although  there 
is  more  or  less  localization  in  certain  parts;  and  there  are  no  nerves, 
although  the  motor  impulse  may  be  transmitted  some  distance,  even  as 
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far  as  twenty  inches  or  more  in  very  vigorous  sensitive  plants,  that  is,  in 
Mimosa. 

To  complete  the  comparison  I  should  say  there  are  no  muscles  in  plants, 
although  they  execute  movements  of  very  considerable  amplitude.  The 
real  mechanism  by  which  the  movements  are  accomplished,  is  not  well 
understood.  There  is  agreement,  however,  in  assuming  it  to  be  due  to  the 
movement  of  water.  Herbs,  and  the  soft  parts  of  all  plants  are  kept  dis- 
tended and  firm  by  internal  water  pressure,  just  as  a  rubber  bag  would  be 
filled  and  made  tense  if  tied  to  an  open  faucet  of  the  city  water  works. 
Each  cell  acts  like  a  separate  distended  bag.  By  stimulation  the  water  is 
made  to  flow  from  the  various  cells  in  one  side  of  the  organ  into  the  empty 
spaces  surrounding  the  same  and  contiguous  cells;  the  pressure  is  released 
on  one  side  and  the  organ  bends  over  in  that  direction.  But  this  process 
is  much  complicated  by  growth,  and  other  conditions  too  recondite  to  be 
explained  here. 

There  are  some  peculiarities  of  plant  senses  which  need  special  empha- 
sis. All  the  senses,  except  that  of  contact,  have  for  their  end  the  adjust- 
ment of  the  plant  as  a  whole,  and  of  each  of  its  organs,  in  a  suitable  posi- 
tion for  best  development.  The  contact  sense  has  been  more  variedly  de- 
veloped, aiding  the  plant  to  climb,  to  catch  insects  for  food,  and  if  we  are 
to  accept  Darwin's  suggestion,  to  enable  the  sensitive  plant  in  particular 
to  escape  the  injury  of  hail  storms.  All  the  movements  are  very  slow, 
except  a  few  like  the  insect- catching  and  hail-avoiding  movements,  and 
their  wonderful  diversity  and  extent  are  only  realized  by  instituting  care- 
fully devised  experiments,  and  the  use  of  delicate  instruments. 

It  is  also  to  be  noted  that  the  same  organ  always  responds  to  the  same 
stimulus  with  the  same  corresponding  movemei^jt.  If,  for  instance,  the 
light  strikes  a  shoot  from  the  east,  it  bends  toward  the  east,  if  possessed  of 
positive  direct  irritability.  There  is  no  opportunity  for  choice.  The  plant 
secures  a  diversity  of  movement  by  having  each  set  of  organs  endowed 
with  their  own  specific  form  of  irritability.  As  there  is  no  choice  in  the 
character  of  the  response,  so  there  can  be  no  volition,  and  consequently  no 
mental  activity,  no  psychic  life,  even  of  ever  so  humble  and  rudimentary 
nature. 

This  brings  us  back  to  our  starting  point.  When  we  trace  the  develop- 
ment of  irritability  as  a  universal  property  of  protoplasm  into  its  various 
phases  of  sensibility,  and  mental  activity,  the  first  and  fundamental  divi- 
sion of  organic  life  is  into  fixed  and  motile  organisms,  without  regard  to 
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its  animal  and  vegetal  nature.  To  the  motile  forms  belongs  a  psychic  or 
mental  character,  whether  they  be  animals  or  plants-  A  most  interesting 
exposition  of  the  psychic  development  attained  by  motile  plants,  like  the 
pandorina,  volvox,  and  other  small  (essentially  microscopic)  forms,  com- 
paring them  with  animals  of  a  similar  degree  of  complexity,  is  given  in 
Binet's  work  on  the  psychic  life  of  micro-organisms,  a  work  without  sen- 
sational features,  and  with  many  suggestive  and  interesting  statements. 
But  fixed  plants  have  no  psychic  life ;  their  sensibility  does  not  rise  above 
that  of  specific  irritability,  although  often  attaining  a  marvelous  develop- 
ment. Aristotle's  notion,  which  is  still  too  prevalent,  of  an  ascending 
complexity  in  vital  phenomena  from  plants  to  man,  should  be  wholly 
abandoned.  The  only  way  of  viewing  nature,  to  secure  proper  interpre- 
tation, is  that  of  two  parallel  lines  of  development,  one  through  motile 
forms,  and  the  other  through  fixed  forms.  Each  line  of  development  has 
worked  out  peculiarities  of  its  own— in  fact,  there  is  little  agreement.  If 
the  special  senses  of  man  and  the  highet  animals  show  wonderful  adapta- 
tions, the  special  senses  of  plants,  although  very  dissimilar,  will,  when 
well  known,  appear  quite  as  remarkable. 

The  observation  of  Sachs,  the  venerable  professor  at  Wilrtzburg,  and  one 
of  the  most  far-seeing  of  physiological  botanists,  is  particularly  pertinent  in 
this  connection.  "  We  have  no  necessity,"  he  says,  "to  refer  to  the  physiol- 
ogy of  nerves  in  order  to  obtain  greater  clearness  as  to  the  phenomena  of 
irritability  in  plants ;  it  will,  perhaps,  on  the  contrary,  eventually  result  that 
we  shall  obtain  from  the  process  of  irritability  in  plants  data  for  the  ex- 
planation of  the  physiology  of  nerves,  and  this,  although  it  is  as  yet  a 
distant  hope,  gives  a  special  attraction  to  the  study  of  the  irritable  phe- 
nomena of  plants."  Thp  attitude  of  botany  as  a  science  in  its  historical 
development  toward  plants  as  objects  of  study,  has  been  most  happily 
characterized  by  Professor  Patrick  Geddes,  of  the  University  College, 
Dundee,  whose  words  I  shall  use  in  my  closing  remarks :  "  To  the  dawn- 
ing intelligence  of  the  race,  the  forest  is  vaguely  astir  with  a  life  which 
man  does  not  clearly  separate  from  his  own— a  mystery  of  growth  which 
has  left  its  mark  deep  in  the  history  of  all  religions.  A  later  and  more 
self-conscious  mind  molds  this  omnipresent  life  into  anthropomorphic 
shapes ;  so  a  Dryad  hides  in  every  tree,  while  Pan  roams  through  the 
glade.  These  anthropomorphic  shapes  are  next  formalized  away  from  the 
living  realities  they  symbolize ;  they  become  mere  shadowy  gods,  then 
fairies  and  fables.    The  tree  (or  what  remains  of  it)  is  now  something 
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economically  useful ;  it  has  also  a  popular  and  a  systematic  name ;  but  to 
utilitarian  and  Linntean  alike,  the  form  and  substance  seems  the  main 
thing,  not  the  life.  '  Great  Pan  is  dead,'  the  botanist  is  as  prosaic  and  un- 
seeing as  the  woodcutter,  in  fact,  essentially  is  one ;  at  best  with  finer  tools, 
and  like  him  does  his  best  work  away  from  the  wild  wood  altogether. 
But  as  the  ages  of  fetishism,  of  Hellenic  anthropomorphism  passed  away, 
so  now  the  formal  and  utilitarian  and  analytic  spirit  is  passing  also  in  its 
turn.  Science  is  entering  a  new  and  brighter  Hellas;  the  Dryad,  living 
and  breathing,  moving  and  sensitive  is  again  within  her  tree ;  nay,  better, 
the  plant  is  herself  the  living  Dryad,  her  beauty  radiant  in  the  sun." 


PAPERS  READ. 


GEOLOGY. 

On  the  ixdl-ratiox  of  certain  tertiary  rocks  in  northeastern  Arkan- 
sas. By  R.  Ellsworth  Call 
In  northeastern  Arkansas,  west  of  the  St.  Francis  river,  stretching  from 
the  Missouri  line  to  the  Mississippi  river  at  Helena,  is  Crowley's  Ridge, 
the  only  pronounced  topographic  feature  in  the  region.  The  width  of 
this  particular  ridge  varies  from  six  or  seven  miles  to  a  half  mile,  the 
northern  portion  being  the  widest.  The  general  geological  features  of 
Crowley's  Ridge  have  been  elsewhere  given*  and  need  not  be  rehearsed  at 
this  time.  It  will  be  sufficient  to  say  that  the  ridge  is  the  remains  of  a 
plateau  to  the  westward  of  which  once  flowed  the  Mississippi  river  which 
cut  out  the  great  valley  now  occupied  by  the  White  and  Black  rivers  and 
other  streams  of  the  region.  Later  its  channel  was  changed  to  the  east- 
ward by  the  penetration  of  the  previous  barrier  near  Cape  Girardeau,  in 
Missouri ;  it  still  occupies  a  portion  of  that  ancient  valley  across  which  it 
has  several  times  shifted  its  course.  It  has  resulted  from  these  great 
changes  that  the  eastern  valley  has  been  dug  deeper  and  wider  than  was 
the  ancient  channel  on  the  west.  Crowley's  Ridge,  therefore,  stands  as  a 
residual  product  of  erosion. 


■:•■  Fide  Geological  Survey  of  Arkansas,  report  for  1889,  Vol.  II,  "The  Geology  of  Crow- 
ley's Ridge,"  by  R.  Ellsworth  Call. 
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The  investigation  of  the  ridge,  which  was  undertaken  under  the  direc- 
tion of  the  Arkansas  geological  survey,  revealed  its  general  geological 
structure  to  be  about  as  follows :  The  top  of  the  ridge  is,  in  portions  of  its 
extent,  capped  with  pleistocene  deposits  of  relatively  both  early  and  late 
epochs.  The  newest  deposit  of  value  is  the  loess  which  caps  or  lines  the 
highest  portions  of  the  ridge ;  this  material  shows  a  bi-partite  character 
which  is  believed  to  be  connected  with  at  least  two  glacial  epochs  the 
facts  concerning  which  have  been  collated  and  discussed  by  Messrs. 
Chamberlain  and  Salisbury  in  several  papers  in  the  geological  journals. 
Below  this  material,  where  it  crowns  the  ridge,  is  a  heavy  deposit  of  a 
cherty  gravel,  much  ferruginized,  water-worn,  not  well  assorted,  and  of 
varying  thickness.  This  is  elsewhere  shown  to  be  of  tertiary  age.  Be- 
low this  member  is  a  great  thickness  of  tertiary  sands,  usually  non-in- 
durated and  soft,  yielding  readily  to  erosive  action.  The  lowest  member 
disclosed  to  the  observer  is  made  up  of  alternating  pure  and  sandy  clays, 
with  much  lignite  in  masses  or  disposed  in  great  beds  often  many  feet  in 
thickness.  Towards  the  base  of  the  exposed  clays  many  localities  have 
yielded  large  numbers  of  fossil  leaves  which  determine  the  age  of, the 
clays  as  early  eocene.  Added  to  their  evidence  is  that  furnished  by  the 
rather  rare  localities  where  fossil  shells  have  been  found.  These  are  all 
marine  and  are  unequivocally  eocene.  At  numerous  localities  in  the 
northern  half  of  the  ridge  the  gravel  member  alone  forms  the  highest 
points  of  the  hills  the  loess,  if  it  ever  existed  there,  having  been  en- 
tirely eroded  away.  The  gravels  often  have  small  masses  of  a  very  com- 
pact and  fine  grained  quartzite  and  much  rarer  large  masses  often  weigh- 
ing several  hundred  pounds.  These  increase  in  frequency  along  the  west 
side  of  the  ridge  until  near  the  Missouri  line,  some  twenty-five  miles 
south  of  it,  where  they  no  longer  appear.  They  are  usually  quite  white 
in  color  but  in  the  gravels  the  smaller  ones  seem  to  have  acquired  the 
characteristic  ferruginization  of  the  gravels  of  the  orange  sand. 

It  happened  that  one  of  the  problems  connected  with  these  nodular  or 
pebbly  quartzites  related  to  their  origin.  They  presented  nothing  in  com- 
mon with  such  quartzites  as  are  familiar  to  all  students  of  the  northern 
drift  and  were  to  be  in  no  way  connected  therewith.  It  was  noticed  that 
they  became  more  and  more  abundant  as  progress  was  made  towards  the 
northern  portions  of  the  ridge,  but  this  fact  only  added  another  phase  to  the 
riddle  to  be  solved.  Dr.  D.  D.  Owen,  whose  geological  work  needs  no  in- 
troduction or  word  of  commendation  to  an  Indiana  scientist,  had  years 
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before  our  visit  made  some  hasty  examinations  of  this  portion  of  Crow- 
ley's Ridge.  On  pages  28-29  of  his  report  on  his  work  in  this  section  he 
called  attention  to*  a  low  "range  of  quartzose  sandstone"  which  had 
"all  the  lithological  characters  of  the  Potsdam  *  *  •■,  as  it  occurs  on  the 
Minnesota  and  Wisconsin  rivers  in  the  northwest."  Two  localities  had 
been  noticed  by  him  both  of  which  were  in  Craighead  county.  The  refer- 
ence of  these  rocks  to  the  Potsdam  or  to  any  part  of  the  paleozoic  made 
the  locality  one  of  great  interest,  occurring,  as  it  does,  in  the  heart  of  a 
region  of  pleistocene  soils  underlain  by  rocks  known  to  be  of  tertiary  age. 
There  was  a  peculiar  (satisfaction  when  Mr.  William  Lane  piloted  me  to 
the  very  spot  where,  forty  years  before,  he  had  piloted  Dr.  Owens  and 
placed  me  on  the  pinnacle  of  the  very  rock  from  which  that  eminent  geol- 
ogist had  looked  over  the  heavily  forested  valley  of  the  Cache.  It  is  not 
surprising  that  these  rocks  were  with  some  hesitation  referred  by  Owen  to 
the  Potsdam.  They  present  every  characteristic  of  the  Potsdam  of  north- 
ern New-  York  except  that  they  are  entirely  devoid  of  fossils,  or  at  least 
this  locality  yielded  none.  His  reference  was  plainly  made  from  lithol- 
ogic  characters  and  though  wrongly  made  was  excusable  for  his  time. 
This  particular  locality  is  at  the  foot  of  a  high  spur  of  the  ridge  forty  feet 
or  more  above  the  Cache  bottoms.  The  hills  are  high  and  are  crowned 
with  heavy  beds  of  gravel  which,  in  turn,  are  overlain  by  a  thin  sandy 
and  gravelly  soil  supporting  a  strong  growth  of  the  common  short  leaved 
pine  {Pinus  mitig)  and  much  scrub  oak.  At  this  point  the  quartzose  bed  is 
a  huge  mass  of  very  hard  rock,  ringing  like  clinkstone  when  struck  with 
the  hammer,  having  its  sand  grains  and  the  few  accompanying  pebbles 
well  waterworn  and  exhibiting  the  characteristic  structural  features  of 
sandstones  deposited  in  swiftly  running  waters  or  tide  swept  shallows. 
The  dip  that  appeared  so  patent  to  Owen  developed  into  simply  planes 
made  by  false  bedding.  A  few  hundred  feet  north  of  the  roadway  across 
which  this  mass  of  rock  extends,  in  a  deep  ravine  in  which  the  rock  is  ex- 
posed to  excellent  advantage,  the  sandstone  outcrops  as  a  series  of  ledges 
from  near  the  level  of  the  bottoms  to  a  point  two-thirds  of  the  way  up  the 
hill,  thus  showing  a  thickness  of  fully  ninety  feet.  The  several  starta  are 
from  five  inches  to  five  oi  more  feet  in  thickness  and  are  nearly  or  quite 
horizontal.  The  total  exposure  of  the  rocks  in  this  locality  is  about  half 
a  mile  in  length.     At  this  point  the  underlying  strata  could  not  be  seen 


-First  tinuual  report  of  a  geological  reconnoissance  of  the  northern  counties  of  Ar- 
kansas.   Pp.  28-29. 
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but  a  section  beneath  non-indurated  sandstones  of  the  same  age  exposed 
on  a  small  stream  about  three  miles  south  of  this  locality  discloses  the 
horizontally  stratified  clays  of  the  tertiary.  From  Lane's  to  the  south- 
ernmost part  of  the  county  where  the  outcrops  cease  two  or  three  less  im- 
portant exposures  occur. 

Several  other  outcrops  are  to  be  found  in  Crowley's  Ridge  but  with  one 
or  two  exceptions,  they  are  all  on  the  west  face  of  the  ridge.  The  most 
important  are  all  in  Greene  county  and  all  present  practically  the  same 
characters  and  vertical  distribution.  The  northernmost  exposure  is  in  E. 
19  N.,  6  E.,  section  19,  where  they  appear  for  the  last  time  as  indurated 
sandstone.  They  here  outcrop  in  and  extend  across  the  road  and  disap- 
pear to  the  west  in  a  low  hill  which  rises  a  few  feet  above  the  Cache 
bottoms.  To  the  east  the  outcrop  extends  for  several  hundred  feet  into 
the  ridge,  as  traced  in  a  deep  ravine,  where  it  is  surmounted  by  a  two  foot 
layer  of  exceedingly  hard,  fine-grained,  flint-like  sandstone.  The  highest 
point  above  the  valley  which  is  crowned  by  these  rocks  has  a  barometric 
elevation  of  about  one  hundred  and  fifty  feet  above  the  lowermost  rocks 
and  these  are  in  turn  some  forty  feet  above  the  valley.  In  but  one  local- 
ity on  the  west  side  did  fossil  plants  or  fossils  of  any  sort  occur  in  this 
sandstone.  This  was  in  17  N.,  4  E.,  in  section  10,  where  after  a  long  and 
difficult  search  a  small  fragment  of  a  plant  was  found  deeply  imbedded  in 
the  very  hardest  rock  which  here  caps  the  hills.  It  possessed  very  little 
structure  but  it  was  quite  sufficient  to  determine  the  rocks  to  be  of  terti- 
ary age.  However,  the  form  was  not  sufficiently  well  preserved  to  tell  us 
exactly  to  what  part  of  the  tertiary  the  rock  belonged  but  the  evidence 
which  was  wanting  here  was  later  supplied  a  little  further  on.  We  now 
had  the  necessary  clew  and  now  the  work  of  unravelling  the  mystery  of 
the  ridge  was  play!  To  make  a  long  story  very  short  these  sandstones  of 
supposed  paleozoic  age,  standing  isolated  in  the  midst  of  tertiary  rocks 
through  which  they  boldly  protruded  their  waterworn  and  time  be- 
grimmed  tops  were  found  to  be  themselves  tertiary  and  to  share  in  the 
common  history  of  the  region. 

A  secondary  problem  now  concerned  the  process  or  cause  of  induration  ; 
a  process  which  had  been  so  complete  and  left  so  little  traces  that  a  score 
or  more  geologists  had  been  puzzled  into  determining  these  rocks  as  of 
paleozoic  age.    So  to  this  task  were  the  succeeding  investigations  directed. 

All  of  the  outcrops  of  quartzitic  sandstone  occur  in  about  the  same  ver- 
tical position  in  the  hills.     They  are  to  be  found  as  spurs,  extending  in 
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various  directions  from  the  main  axis  of  the  ridge,  or  at  the  heads  of 
ravines.  They  may  extend  from  the  bottom  of  the  hills  to  near  their  top, 
or  they  may  form  a  layer  of  only  a  few  feet  in  thickness  at  the  very  top. 
In  every  case  the  outcrops  are  found  to  be  surmounted  with  a  series  of 
very  hard  layers  which  are  usually  from  one  to  three  feet  in  thickness.  In 
several  places  they  pass  into  the  soft  sands  beneath  and  these  in  turn  give 
way  to  the  ordinary  tertiary  clays  still  further  down.  In  nearly  every 
case  the  rocks  weather  greenish  and  are  irregularly  stratified.  In  one  lo- 
cality, near  Hardy's  Mill,  in  Greene  county,  occurred  numerous  fossil 
leaves  among  which  there  have  been  determined  Magnolia  and  Kalmia 
leaves ;  the  entire  absence  of  beech,  chestnut  and  hornbeam  leaves  among 
those  found  indicate  the  base  of  the  tertiary  rather  than  any  portion  of 
the  tertiary  above  the  eocene.  This  is  the  position  in  the  geological 
column  assigned  these  forms  by  Professor  L.  W.  Ward,  who  studied  the 
materials  collected  by  the  writer. 

The  result  of  the  studies  made  on  these  irregular  deposits,  occurring 
with  such  extreme  irregularity  in  the  ridge  and  of  such  peculiar  hard- 
ness, stated  in  brief,  was  that  they  were  metamorphosed  sandstones.  The 
compact  character  of  the  quartzites,  their  glassy  surface  on  fracture,  which 
is  remarkably  conchoidal,  might  lead  one  to  imagine  dynamical  disturb- 
ances of  marked  nature.  But  there  are  no  attendant  facts  such  as  contin- 
uity or  great  extent  of  surface.  They  are  exhibited  in  localities  some  dis- 
tance removed  from  each  other  and  with  no  connecting  deposits  that  show 
any  metamorphic  characters.  But  that  they  have  become  indurated  on 
exposure,  here  and  there,  and  constitute  immense  quartzite  blocks,  often 
acres  in  extent,  was  evident.  At  a  locality  known  as  Lovelady's,  on  Beech 
creek,  in  Greene  county,  there  are  several  exposures  that  are  quite  hard 
on  the  surface  but  are  softer  within,  finally  yielding  to  moderate  pressure 
to  say  nothing  of  blows.  From  this  point  to  that  of  greatest  induration  is 
but  a  few  hundred  yards ;  it  was  hence  concluded  that  the  metamorphic 
processes  were  still  in  vogue  and  these  most  certainly  were  not  dynamical 
in  character.  In  Brazil,  Dr.  J.  C.  Branner  has  observed  similar  facts  of 
metamorphosis,*  and  these  corroborate  the  view  here  suggested  of  meta- 
morphism  through  weathering  processes.  "Where  longer  weathering  has 
obtained  the  masses  are  often  rounded  as  if  water  worn,  but  in  the  great 
number  of  exposures  this  feature  is  scarcely  apparent. 


^'Transactions  Am.  Phil.  Soc,  1889,  XVI.,  pp.  419-420. 
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Summing  up  the  facts,  then,  in  few  words  these  rocks  are  of  limited  oc- 
currence, covering  a  few  hundred  acres  all  told ;  they  are  found  at  rather 
low  elevations  in  the  hills  though  they  sometimes  occur  as  far  as  the  very 
tops  of  the  highest  points  in  the  ridge  country;  they  have  yielded  fossils 
of  lower  or  eocene  tertiary  age ;  they  have  probably  resulted  from  weath- 
ering processes ;  are  metamorphic  in  character ;  and  have  no  history  of 
dynamic  origin  or  of  present  or  past  dynamic  change.  Their  former  ref- 
erence to  the  paleozoic  is  no  longer  tenable  and  they  stand  as  a  unique 
instance  of  the  induration  of  soft  sandstones  in  the  southwest. 

The  sketch  map  accompanying  gives  that  portion  of  Crowley's  Ridge  in 
which  indurated  sandstones  have  been  found.  It  will  serve  to  indicate 
the  relations  of  the  ridge  to  the  low-lying  country  surrounding  as  well  as 
helping  to  make  clear  the  geographic  distribution  of  the  quartzites. 


The  white  clays  of  Indiana.     By  Amos  W.  Butler.     Published  in  the 
Trans,  of  the  Ind.  Horticultural  Soc,  for  1893. 


BIOLOGY. 

On  the  habits  of  turtles.  By  A.  W.  Butler. 
[Abstkact.] 
In  the  White  Water  valley  the  soft-shelled  turtles  are  never  found  act- 
ive in  winter.  They  seem  to  seek  the  deepest  water  and  then  bury  be- 
neath the  surface  of  the  mud  or  sand.  They  disappear  earlier  in  the  fall 
and  reappear  later  in  the  spring  than  the  hard  shelled  forms.  They  rarely 
appear  before  April  15th,  and  sometimes  not  until  about  May  1st.  In  the 
canal  none  have  ever  been  found  in  winter.  Possibly  they  seek  the  deeper 
water.  The  hard-shelled  turtles  winter  in  the  more  shallow  water,  and 
seem  to  prefer  a  mud  bank  where  a  musk  rat  hole  has  caved  in.  There 
they  may  be  found  by  prodding  with  an  iron  rod. 


On  the  occurrence  of  kirtland's  warbler  {Dendroica  hirtlandi  Baird)  in 
Indiana.     By  A.  B.  XJlrey. 
Owing  to  the  rare  occurrence  of  Kirtland's  Warbler  in  North  America 
and  the  fact  that  its  life-history  is  almost  entirely  unknown,  considerable 
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interest  attaches  to  the  presence  of  the  bird  in  Indiana.  At  the  time  of 
publication  of  their  "  History  of  North  American  Birds  "  in  1874,  Baird, 
Brewer  and  Ridgway  gave  the  locality  as  the  eastern  provinces  of  the 
T'nited  States  and  the  Bahamas.  "  It  must  be  considered  "  they  state  "as 
one  of  the  rarest  of  American  birds.  Kirtland's  Warbler  is  so  far 
known  by  only  a  few  rare  specimens  as  a  bird  of  North  America  and  its 
biography  is  utterly  unknown."  Three  specimens  are  then  recorded  as 
taken,  two  from  Cleveland,  ().,  and  one  at  sea  between  the  islands  of 
Abasco  and  Cuba. 

Dr.  Elliott  Coues  in  his  "Key  to  the  Birds  of  North  America"  pub- 
lished in  '84  gives  the  locality  as  "  Eastern  United  States."  Of  its  occur- 
rence he  states  that  it  is  "  the  rarest  of  the  Warblers  ;  only  about  a  dozen 
specimens  known  thus  far." 

Its  habitat  is  given  as  "  Cuba  "  by  Ridgway  in  his  "  Manual  of  the  Birds 
of  North  America  "  published  in  1887. 

Because  of  its  occurrence  in  the  adjoining  states,  Ohio  and  Michigan, 
Mr.  A.  W.  Butler  in  his  "  Catalogue  of  the  Birds  of  Indiana"  places  Kirt- 
land's Warbler  in  his  hypothetical  list. 

There  is  no  record,  so  far  as  I  can  learn,  of  its  occurrence  in  Indiana 
other  than  the  present  one.  The  bird  is  known  to  me  only  by  a  single 
specimen  that  was  taken  May  4th,  '93  and  handed  to  me  the  following 
summer  for  identification.  It  proved  to  be  the  rare  D.  kirtlandi.  The  skin 
is  now  in  the  collection  of  Mr.  W.  O.  Wallace,  Wabash,  Ind.,  who  took 
the  bird  near  his  home.  Concerning  it  habits,  he  says:  "  I  took  it  in  a 
thicket.  It  was  by  itself,  there  being  no  other  birds  in  the  thicket.  It 
seemed  to  be  an  active  fly  catcher,  not  having  the  motions  of  the  other 
Dendroica,  being  less  active.  It  would  dart  off  after  an  insect  and  then  re- 
turn to  the  same  perch." 


The  geographic  and  hypsometric  distribution  of  North  American   vi- 
viPARiD.E.     By  R.  Ellsworth  Call. 

[Abstract.] 
There  are  four  genera  of  this  family  in  American  waters  and  these  ex- 
hibit a  varying  number  of  species.    The  paper  recogni/!;es  Campeloma,  Vi- 
vipara,  Lioplax  and  Tulotoma.    There  is  given  the  general  range  of  each 
15 
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form  in  the  various  drainage  systems ;  but  little  attention  is  paid  to  mat- 
ters of  synonymy,  for  these  have  been  elsewhere  treated.  The  main  facts 
in  geographic  distribution  are  presented  in  compact  form  and  then  further 
illustrated  by  a  map  of  distribution  in  which  the  extreme  limits  of  range 
are  shown. 

The  hypsometric  facts  are  separately  presented ;  the  altitudes  of  various 
of  the  forms  are  given  on  the  authority  of  the  "  Dictionary  of  Elevations" 
published  by  the  U.  S.  G.  S.  The  several  ranges  are  compared  and  the 
facts  are  then  generalized  for  the  species  of  each  group.  Attention  is 
called  to  the  extremely  limited  range,  both  geographically  and  hypsomet- 
rically,  of  the  genus  Tulotoma. 

This  paper  may  be  found  in  full  in  the  American  Journal  of  Science  for 
August,  1894. 


On  .some  South  American  characinid.e.  By  A.  B.  Ui.rey. 
[Abstract.] 
A  study  of  the  Characinid*  collected  by  Charles  Frederic  Hart  in  Brazil 
shows  that  he  found  47  species,  seven  of  which  are  new.  Four  of  the  new 
species  belong  to  the  genus  Tetragonopterus,  one  to  Mylednus  and  two  to 
Apliyocarax.  Descriptions  of  the  new  species  will  be  published  in  the 
annals  of  the  New  York  Academy  of  Science,  together  with  notes  on  the 
specimens  examined  and  analyses  of  the  species  of  Cheirodon,  Aphyocaraa:, 
and  TetragonojHenis. 


The  effect  of  environment  on  the  mass  of  local  specie.s.     By  Carl  H. 

ElGENMANN. 

Nearly  every  family  of  fishes  represented  on  the  Pacific  slope  of  North 
America  has  one  or  more  of  its  representatives  modified  in  a  certain  di- 
rection as  compared  with  its  Atlantic  slope  relatives.  The  modification 
consists  in  the  increase  of  the  number  of  rays  of  one  or  more  of  the  fins 
or  in  the  modification  of  some  of  the  rays  into  spines. 

In  most  families  the  difi'erences  between  the  Atlantic  and  the  Pacific 
slope  representatives  are  just  perceptible,  and,  were  it  not  for  the  concen- 
sus of  difterences  in  all  groups  would  stand  for  nothing. 
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The  most  marked  difierence  is  found  in  those  fishes  which  hare  been 
separated  from  their  Atlantic  slope  relatives  long  enough  to  become  gen- 
erically  distinct.  In  several  genera,  3feda,  Lepidomeda,  Richardsoniu><  (sub- 
gen.)  Columbia  the  modifications  of  the  fins  mark  the  genus. 

The  more  striking  modifications  are  the  following  : 

In  the  sub-genus  Richardsonim,  confined  to  the  Columbia  and  to  the 
Fraser  systems,  the  number  of  anal  rays  varies  from  12  to  25,  which  is  an 
increase  of  from  2  to  15  rays  over  the  species  of  Leuciscus,  some  of  which 
have  also  (more  recently)  entered  the  head  waters  of  the  Columbia  but 
the  great  bulk  of  whose  species  inhabit  the  Atlantic  slope. 

The  genus  of  Oncorh i/nchus  confined  to  the  Pacific  slope  has  a  similar  in- 
crease of  anal  rays  over  Sabno  and  Salvelinus  which  are  genera  of  wider 
distribution,  some  of  the  species  entering  streams  of  the  Pacific  slope. 

The  above  are  examples  of  the  addition  to  the  number  of  rays  in  the 
fins. 

The  modification  of  some  rays  into  strong  spines  is  seen  in  the  Min- 
nows, 3feda  and  Lepidomeda.  Among  the  many  Atlantic  slope  Minnows 
none  have  spines  in  their  fins  while  Meda  and  Lepidomeda,  confined  to  the 
Rio  Colorado,  have  two  spines  to  the  dorsal  fin,  the  posterior  received  in- 
to a  longitudinal  groove  of  the  anterior. 

The  increase  of  spines  is  very  strikingly  illustrated  in  the  Sun  Fishes 
(Centrarchidse)  in  which  the  single  Pacific  slope  species,  Archoplites  inter- 
ruptus  (Girard),  has  one  more  dorsal  spine  than  any  of  the  numerous  At- 
lantic slope  relatives. 

We  must  either  assume  that  there  has  been  in  all  the  families  a  fortui- 
tous variation  in  one  direction  which  has  enabled  natural  selection, 
which  favored  larger  finned  fishes  to  produce  the  present  results,  or  we 
must  admit  that  the  environment  has  afi"ected  all  species  alike  and  the 
effect  of  this  action  has  by  heredity  become  gradually  the  established  or- 
der of  things.  In  other  words  we  must  either  explain  the  conditions  with 
the  Neodarwinians  through  natural  selection  or  we  must  with  the  NeoLa- 
marckians  believe  in  the  acquisition  of  larger  fins  through  greater  use  of 
these  organs  and  the  subsequent  transmission  of  the  modification  to  the 
offspring. 

These  modifications  being  in  one  direction  are  unquestionably  due  to 
one  definite  environmental  cause.  What  that  cause  is  I  am  unable  to 
say.  A  comparatively  short,  swift,  water  course  suggests  itself  most  natu- 
rally but  the  species  inhabiting  the  short,  swift,  streams  of  the  western 
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slope  of  South  America  show  no  such  variation  from  their  Atlantic  slope 
relatives.  They  would  do  so  were  the  shortness  and  swiftness  of  the 
river  the  cause. 

The  most  striking  example  is  offered  by  the  Percopsidse  with  a  single 
species  on  the  Atlantic  slope  and  another  on  the  Pacific  slope.  Percopsis 
on  the  Atlantic  slope  has  feeble  unsegmented  rays  in  front  of  the  dorsal 
and  in  front  of  the  anal  which  in  Columbia  on  the  Pacific  slope  are  trans" 
formed  into  strong  spines. 

Similar  structural  peculiarities  are  to  be  observed  in  other  regions.  Mr. 
A.  J.  Woolman  informs  me  that  all  the  minnows  of  Mexico  have  the 
teeth  in  one  row  and  four  teeth  in  each  row.  Such  uniformity  is  not 
found  elsewhere  in  America.  This  peculiarity  being  found  in  all  the  spe- 
cies may  be  explained  by  the  application  of  natural  selection.  The  pecu- 
liarity of  the  food  is  probably  such  as  to  bar  the  road  to  Mexico  to  all  but 
species  with  the  teeth  4  to  4  or  to  kill  off  any  that  may  have  entered  this 
region,  the  minnows  of  Mexico  having  all  entered  from  the  north. 

Lake  Titicaca  in  the  high  Andes  of  South  America  is  inhabited  by  a 
peculiar  genus  of  Cyprinodontidie  (Or^'st/as).  The  numerous  species  all 
lack  ventral  fins.  Perhaps  no  one  would  be  willing  to  insist  that  each  of 
these  species  formerly  possessed  ventral  fins  and  lost  them  through  envi- 
ronmental influences  independently.  The  only  plausible  explanation  seems 
to  be  that  they  have  diverged  from  a  parent  stock  which  had  lost  its  ven- 
trals  before  it  split  into  a  number  of  species.  But  five  other  genera  of 
freshwater  fishes  are  known  to  me  to  lack  ventral  fins.    They  are: 

Ajma,  a  Minnow— Tennaserim. 

Tellla,  a  Cyprinodont — Alpine  pools  of  the  Atlas. 

Astroblepus— Rio  de  Palace  near  Popayan  (in  the  Andes.) 

Eremophilus — Bogota  (in  the  Andes.) 

CJianna — Ceylon! 
A  glance  at  this  list  will  show  that  four  of  these  six  inhabit  high  moun- 
tain waters.     (The  character  of  the  water  of  the  Ceylon  species  is  not 
stated.) 

Now,  while  not  all  mountain  fishes  lack  ventral  fins,  the  fact  that  two- 
thirds  of  the  fishes  lacking  ventrals  inhabit  mountain  homes,  half  of  them 
living  in  the  waters  of  the  Andes  seems  to  indicate  that  here,  as  in 
the  Pacific  slope  fishes,  we  have  a  case  of  convergence — that  we  have 
to  deal  with  a  character  several  times  produced  in  remote  types  by  the 
direct  influence  of  the  environment.    Since  the  genera  lacking  ventrals 
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inhabit  Alpine  waters  in  remote  parts  of  the  globe  the  environment 
which  has  caused  this  convergence  is  limited  to  the  conditions  obtaining 
in  Alpine  waters.  A  closer  definition  of  the  acting  cause  in  the  reduction 
of  the  ventrals  I  am  unable  to  give. 

In  the  last  two  instances  I  have  but  given  facts  which  have  forced  them- 
selves on  my  notice.  The  conditions  obtaining  on  the  Pacific  slope  were 
determined  after  a  careful  comparison  of  all  Pacific  and  Atlantic  slope 
species  and  the  details  of  this  comparison  will  appear  in  the  publications 
of  the  U.  S.  Fish  Commission. 


On  the  fishes  of  "Wabash  county.     By  A  B.  Ulrey. 

The  present  paper  is  presented  as  a  contribution  to  the  biological  survey 
of  Indiana.  It  is  apparent  that  before  any  complete  survey  of  the  fauna 
and  flora  of  the  state  can  be  made  there  must  be  a  large  number  of  local 
lists  of  animals  and  plants  representing  the  different  regions  of  the  state. 
While  the  county  forms  in  no  sense  a  faunal  area,  there  are  numerous  ob- 
vious reasons  for  making  county  lists.  It  is  perhaps  not  essential  that 
these  local  lists  should  cover  faunal  areas.  When  sufficient  data  are  at 
hand  the  matter  can  then  be  placed  in  sytematic  order. 

Wabash  county  is  situated  in  the  northern  third  of  the  state  a  little  east 
of  a  line  passing  through  the  centre  north  and  south.  The  Wabash  river, 
flowing  a  little  south  of  west,  passes  through  the  county  near  its  centre. 
Eel  river  flows  across  the  northwestern  part  and  the  Mississinewa  crosses 
the  southwest  corner,  both  of  which  finally  reach  the  Wabash. 

The  list  here  presented  contains  most  of  the  fishes  that  occur  in  consid- 
erable abundance  in  the  county  and  some  that  are  found  only  occasionally. 
It  is  desired  that  it  may  be  completed  by  some  one  in  this  region  and 
notes  made  on  the  spawning,  life-habits  and  environment,  presenting  a 
complete  record  of  the  ichthyology  of  the  county. 

The  collections  here  represented  are  a  part  of  more  extended  collections 
in  other  groups  of  animals  and  several  groups  of  plants  made  by  different 
members  of  the  AV abash  County  Science  Club.*  A  series  of  the  fishes  of 
the  following  list  has  been  placed  in  the  museum  of  Indiana  University, 
one  in  the  museum  of  North  Manchester  College  and  another  in  the  pri- 


This  material  is  in  preparation  for  the  biological  survey  of  the  state. 
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vate  collection  of  Mr.  William  O.  Wallace,  Wabash,  Ind,  All  of  the  speci- 
mens were  taken  in  the  northern  half  of  the  county  in  the  following 
streams. 

catosto.mid.t:. 

1.  Ictiobusveli/er  (RaQnesque).    Kentner's  creek. 

2.  Catostomus  teres  (Mitchill).    Hellem's  creek;  Paw  Paw  creek. 

3.  Catostomus  nigricans  Le  Sueur.    Eel  river. 

4.  Moxostoma  anisunim  (Rafinesque).    Kentner's  creek. 

5.  Moxostoma  macrolepidotum  (Le  Sueur).    Paw  Paw  creek. 

CYPRINID.E. 

6.  Campostoma  anornalum   (Rafinesque).     Kentner's   creek;   Paw  Paw 
creek. 

7.  Pimephales  notatus  (Rafinesque).     Kentner's  creek ;  Paw  Paw  creek. 

8.  Notropis  deliciosus  (Girard).    Kentner's  creek. 

9.  Notropis  whipplei  (Girard).    Eel  river;  Kentner's  creek. 

10.  Notropis  megalo^s  (Rafinesque).    Hellem's  creek;  Kentner's  creek; 
Paw  Paw  creek  ;  Eel  river. 

11.  Notropis  ardens  (Cope).    Paw  Paw  creek. 

12.  Notropis  iimbratilis  (Girard).     Kentner's  creek. 

13.  Notropis  atherinoides  (Rafinesque).     Eel  river. 

14.  Ericymbabuccata  {Cope).    Kentner's  creek. 

15.  Rhinichthys  atronasus  (Mitchill).     Kentner's  creek. 

10.     Hybopsis  amhhips  (Rafinesque).     Eel  river;  Kentner's  creek. 

17.  Hybopsis  kenttickiensis   ^Rafinesque).     Eel   river;   Paw   Paw   creek; 
Kentner's  creek. 

18.  SemoiHus  atromaculatus  (Mitchill).     Hellem's  creek  ;  Kentner's  creek, 
lit.    Noteiidgonim  chrysoleucus  (Mitchill).     Hellem's  creek. 

ESOCID.E. 

20.  Lucius  (Esox)  Indus  Linn;eus.     Paw  Paw  creek. 

GASTEROSTEID.E. 

21.  Encalia  inconsians  (Kirtland).     Kentner's  creek. 

CEXTRARCHID.'E. 

22.  Ambloplites  rupestris  (Ha&neBque).    Eel  river ;  Paw  Paw  creek. 

23.  Chrenobryttus  gulosns  (Cuv.  and  Val).     Loc.  ? 

24.  Lepomis  cyanellns  (Rafinesque).    Paw  Paw  creek  ;  Hellem's  creek. 

25.  Le2)07nis pallidus  (MitchiU.)    Loc? 
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20.     Lepomis  megalotvis  (Rafinestiue).     Paw  Paw  creek  ;  Kentii^r's  creek. 

27.  Lepomis  gihbosus  [lAxnitexis) .    Paw  Paw  creek. 

28.  Mkropterns  dolomieu  (Lac^pede).     Eel  river;  Paw  Paw  creek. 

PERCID.E. 

21).     Etheostoma  pellucidum'Baird.     Eel  river. 

.30.     Etheostoma  nignnn  Rafinesque.     Paw  Paw  creek  ;    Eel  river  ;  Kent- 
ner's  creek, 
ol.     Etheostoma  hlennioides  Rafinesque.     Eel  river;  Paw  Paw  creek. 

32.  Etheostoma  aspro  (Cope  and  Jordan).    Paw  Paw  creek. 

33.  Etheostoma  flahellare  Rafinesque.    Eel  river. 

34.  Etheostoma  coeruleum  Storer.    Eel  river ;  Paw  Paw  creek  ;  Kentner's 
creek. 

COTTID.-K. 

35.  Cottus  richardsoni  Agassiz.     Kentner's  creek. 


Ax    ALPHABETICAL    AND    SYXONYMICAL     CATALOGUE    OF    THE    ACKIDID.r.  OF    THE 

United  States.     By  AV.  S.  Blatchley. 


Variations  in  the  color-pattern   of  etheostoma  caprodes.      By  W.  J. 

MOEXKHAUS. 

[Abstract.] 

In  examining  a  representative  number  of  Etheostoma  caprodes  from  lo- 
calities covering  practically  all  the  territory  of  its  distribution.  It  was 
found  that  there  existed  a  great  variation  in  the  color-pattern  and  that  this 
variation  showed  a  definite  line  of  development. 

The  simplest  coloration  consisted  of  alternate  long  and  short  vertical 
bars  developed  on  the  body  from  the  head  to  the  base  of  the  caudal.  This 
simplest  coloration  was  the  prevailing  pattern  of  the  specimens  taken 
from  the  streams  of  Indiana.  Four  specimens  from  the  Alabama  river  dif- 
fered only  in  that  the  bars  were  very  much  broader  and  more  intensely 
colored. 

In  the  specimens  taken  from  certain  tributaries  of  the  Cumberland  and 


232 

Tennessee  rivers  there  was  developed  between  each  of  the  above  long  and 
short  bars  a  still  shorter  and  narrower  bar,  so  that  the  coloration  here 
consisted  of  whole,  half  and  quarter  bars.  The  Arkansas  river  also  afford- 
ed exact  representatives  of  this  pattern. 

Between  the  two  patterns  described  every  possible  gradation  was  found. 
The  quarter  bars  made  their  first  appearance  between  the  fifth  and  sixth 
whole  bars.  The  whole  bars  toward  the  posterior  end  of  the  body  in- 
creased in  width  and  intensity  of  color  near  their  ventral  limit  so  as  to 
give  rise  to  an  incomplete  longitudinal  series  of  lateral  spots.  These  spots 
were  more  evident  in  the  pattern  consisting  of  whole,  half  and  quarter 
bars. 

Specimens  from  Texas  showed  the  bars  less  regularly  developed  with  a 
corresj^onding  increase  in  the  extent  and  distinctness  of  the  series  of  lat- 
eral spots. 

,  A  great  number  of  specimens  taken  from  other  tributaries  of  the  Cum- 
berland and  Tennessee  rivers  all  showed  the  longitudinal  series  of  nine, 
almost  confluent  black  lateral  spots  very  highly  developed,  while  the  bars 
had  become  so  modified  as  to  form  quite  a  close  network  over  the  dorsal 
half  of  the  body.  The  young  of  this  pattern  had  the  spots  less  strongly 
developed,  and  the  original  bars  could  be  easily  traced. 

It  seems,  thus,  that  the  variations  in  the  color  patterns  in  E.  caprodts 
are  by  no  means  promiscuous,  but  that  they  show  a  serial  passage  from 
one  form,  that  consisting  of  alternate  whole  and  half  bars,  through  the 
form  consisting  of  whole,  half  and  quarter  bars,  and  having  the  incom- 
plete longitudinal  series  of  lateral  spots  more  highly  developed  to  the  re- 
ticulated form  having  a  very  prominent  longitudinal  series  of  dark  lateral 
spots.  I  was  unable  to  discover  any  relation  between  these  variations 
and  the  latitude  in  which  they  occurred. 


Some  (jueries  relative  to  a  supposed  variety  of  solaxim  dulcamara.  By 
E.  W.  McBride. 
The  books  describe  the  flower  of  the  common  Bitter  Sweet,  Solarium 
Dulcamara,  as  being  purple  in  color.  This,  as  is  well  known,  is  the  usual 
color  of  the  flower  of  this  plant.  Some  six  or  eight  years  ago,  however,  I 
found  in  DeKalb  county  a  specimen,  which,  while  it  in  all  other  respects 
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resembled  the  common  Solanum  Dulcamara,  had  pure  white  flowers  in- 
stead of  purple.  I  sent  a  specimen  of  the  plant  M'ith  flowers  to  Prof.  J. 
M.  Coulter  as  a  variety  which  I  had  not  previously  seen  described,  and 
asked  for  information.  He  informed  me  in  reply  that  it  was  merely  an 
albino  sport.  Silenced,  but  not  quite  satisfied,  I  continued  my  observa- 
tions and  learned  that  from  the  seeds  of  this  plant  were  produced  plants 
bearing  white  flowers  only.  I  also  found  several  other  specimens  in  De- 
Kalb  and  Steuben  counties.  In  1890,  I  changed  my  home  to  Elkhart 
and  there  along  the  banks  of  the  St.  Joseph  river,  I  found  S.  Dulcamara 
growing  commonly,  and  also  discovered  that  at  least  thirty  per  cent,  of 
the  plants  bore  pure  white  flowers.  I  am  not  a  botanist,  but  a  mere 
layman  with  the  habit  of  occasionally  using  my  eyes  and  thinking  at  the 
same  time,  and  now  appeal  to  this  learned  body  for  information.  If  I  am 
not  mistaken  in  my  facts,  and  if  in  several  counties  of  the  state  a  large 
per  centage  of  the  plants  of  S.  Dulcamara  are  white  instead  of  the  com- 
monly purple  color,  should  not  the  white  specimen  be  denominated  a 
variety?  also  is  not  the  white  variety  a  new  and  hitherto  undescribed  va- 
riety of  S.  Dulcamara  ?  What  does  it  take  to  constitute  a  variety  of  a 
species  ?  How  may  we  be  assured  that  we  have  discovered  a  distinct 
variety  and  not  a  mere  sport  ? 


Work  of  the  botanical  division  of  the  natural   history  survey  of 
Minnesota.     By  D.  T.  McDougal. 


Notes  ox  an  embedding  material.      By  John  S.  Wright. 

[Abstract.] 

A  report  was  made  of  experiments  upon  a  commercial  "  glycerine  jelly," 
for  embedding  purposes.  The  jelly,  a  translucent  glassy  material,  remains 
solid  at  temperatures  below  about  97°  C.  It  is  composed  of  glycerine,  Na^ 
CO3 ,  and  stearic  acid,  united  at  a  temperature  of  25°  C.  By  adding  alcohol 
in  varying  quantities  four  solutions  were  made  which  were  used  in  infil- 
tration of  tissues.  The  experiments  were  not  sufficiently  extensive  to 
establish  the  preparation  as  a  valuable  embedding  material.  All  tissues 
used  were  vegetable. 
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XOTES  ON  8ECTIONINC4  WOODY  TISSUES.       By  JOHN  S.  WeIGHT. 

[Abstract.] 
The  preparation  of  hard,  woody  tissues  for  sectioning  is  accomplished  by 
heating  the  pieces  to  be  sectioned  a  few  minutes  in  a  test  tube  containing 
a  75  per  cent,  or  50°  glycerine  solution.  The  woods  may  thus  be  quickly 
brought  into  condition  for  sectioning.  In  some  instances  the  glycerine 
and  heat  distort  the  tissues,  while  in  other  cases,  if  carefully  applied,  they 
may  restore  cells,  which  have  shrunken,  to  nearly  their  original  outline. 
By  this  method,  however,  all  starch  grains  of  the  cells  are  destroyed,  and 
when  it  is  desired  to  studv  cell  contents  fresh  material  must  be  secured. 


Concerning  the  effect  of  glycerine  on  plants.     By  John  S.  Wright. 

[ABSTRAtl'.j 

Various  potted  plants  were  experimented  with,  particularly  geraniums. 
Glycerine  was  administered  to  them  in  the  water.  10,  20,  25  per  cent, 
solutions  were  used.  In  some  cases  wilting  was  soon  effected  by  the  appli- 
cation of  water  containing  glycerine.  Some  cases  showed  a  temporary 
revival  from  the  first  noticed  effects,  again  in  other  cases  the  plants  died. 
Chemical  tests  were  made  of  leaves  of  treated  plants  and  of  untreated 
ones  (those  of  control  experiments)  and  in  nearly  all  instances  treated 
plants  were  discovered  to  have  contained  glycerine  in  their  tissues. 


Contributions  to  the  histology  of  the  pontederiace.e.  By  E.  W.  Olive. 
[Abstract.] 

Pontederia  cra»dpes,  a  cultivated  form,  is  taken  as  a  representative  of 
the  order  and  its  histological  structure  compared  with  the  other  species. 
It,  however,  is  not  typical,  because  of  its  higher  differentiation.  The  dia- 
phragm, of  stellate  tissue  of  these  aquatic  monocots  furnish  very  inter- 
esting studies.  These  probably  serve  other  more  important  functions 
than  that  of  mere  mechanical  support.  The  active  nuclei  indicate  a  close 
connection  with  the  vital  processes  of  the  plant. 

The  diaphragms  in  Pontederia  cordata  and  P.  crassipes  are  pierced  by 
long  spear-like  crystals  of  calcium  oxalate.  Each  of  the  latter  are  en- 
closed in  a  thick- walled  sac.  Also  a  secretion  of  a  fatty-oil  nature  was 
abundant  in  all  the  partitions  except  those  of  Pontederia  crasdpes.  Con- 
centrated sulphuric  acid  placed  on  a  section  showed  a  beautiful  example 
of  continuity  of  protoplasm  in  the  cells  of  the  diaphragm. 
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Growth  in  length  and  thickness  of  the  petiole  of  richardia.  By  Kath- 
ERiNE  E.  Golden. 

The  subjects  of  growth  and  tension  have  such  a  close  inter-relation  that 
it  is  difficult  to  separate  them  in  order  to  determine  how  much  of  the  ex- 
pansion taking  place  in  a  plant  organ  is  due  to  growth  and  how  much  to 
tension.  It  is  well  to  understand  first  what  is  meant  by  growth  and  what 
by  tension. 

Growth  is  a  permanent  change  that  takes  place  in  an  organ,  usually  ac- 
companied by  a  change  in  bulk,  and  is  dependent  on  constructive  and 
destructive  metabolism,  an  adequate  supply  of  moisture,  and  a  tempera- 
ture between  certain  definite  degrees.  Tension,  on  the  other  hand,  is  a 
state  of  turgidity  of  the  cells,  /.  e.,  the  cells  are  capable  of  absorbing  water 
in  such  quantities  that  it  causes  considerable  stretching  of  the  cell  walls  ; 
this  will  cause  a  pressure  from  within  on  the  cell-wall,  and  where  a  cell 
forms  part  of  a  tissue,  there  will  also  be  a  pressure  from  without  from  the 
surrounding  cells,  thus  setting  up  tensions  in  the  various  tissues.  These 
tensions  will,  of  course,  cause  the  dimensions  of  an  organ  to  change. 

From  work  done  by  Kraus"  it  has  been  determined  that  organs  dimin- 
ish in  bulk  (estimated  on  diameters)  from  morning  until  afternoon,  and 
increase  until  towards  dawn.  This  depends  upon  the  quantity  of  water 
which  the  organ  contains,  and  again  on  gain  by  absorption  and  loss  by 
transpiration. 

To  determine  the  laws  governing  some  of  these  changes  I  made  a  set  of 
experiments  upon  the  petiole  of  Richardia.  The  petiole  is  made  up  of 
thin-walled  parenchyma,  having  large,  regular,  inter-cellular  canals  and 
small,  fibro-vascular  bundles  scattered  through  it,  and  enclosed  by  some- 
what smaller  parenchyma  cells  containing  chlorophyll,  alternating  with 
groups  of  collenchyma  cells,  the  whole  being  surrounded  by  the  epidermis 
which  has  very  thick  outer  walls.  It  can  be  seen  from  its  structure  that  it 
would  necessarily  contain  much  water  and  air,  and  respond  very  readily 
to  tensions. 

To  show  how  much  water  the  plant  may  contain  a  set  of  experiments 
made  by  Ungert  who  replaced  the  root  pressure  by  a  column  of  mercury 
in  one  case  gave  2(3.5  grms.  of  water  from  6  leaves  in  11  days,  and  in  an- 
other 36  grms.  from  4  leaves  in  10  days. 

In  my  work  I  used  self-recording  auxanometers  to  make  measurements, 


-Kraus.    Quoted  in  Vines  Physiology  of  Plants,  p.  405. 
tUnger.    Quoted  in  Physiology  of  Plants,  Vines,  p.  92. 
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the  petiole  being  measured  in  diameter  and  length  at  the  same  time,  so 
that  there  would  be  exactly  the  same  conditions  alfecting  the  growth  of 
the  two  dimensions.  The  plant  was  placed  at  a  north  window,  and,  while 
not  receiving  direct  sunlight,  had  abundant  light ;  the  pot  containing  it 
was  set  in  a  saucer  kept  filled  with  water,  thus  providing  a  constant  supply 
of  moisture.  The  purpose  was  to  keep  the  plant,  as  nearly  as  possible, 
under  normal  conditions  while  being  measured. 

The  measurements  of  length  show  that  a  constant  growth  takes  place, 
there  being  two  periods  in  most  cases  during  the  24  hours  in  which  the 
growth  was  much  greater  than  at  other  times,  the  maximum  period  of 
growth  occuring  from  12  o'clock  midnight  to  8:00  a.  m.,  the  lesser  great 
period,  where  occurring,  being  in  the  evening.  The  growth  in  thickness 
was  constant  from  day  to  day,  as  can  be  seen  from  the  curves,  but  there 
were  times  during  the  24  hours  in  which  a  contraction  took  place.  The 
measurements,  in  every  case,  show  that  the  diameter  would  increase 
gradually  until  a  maximum  point  was  reached,  then  diminish  gradually, 
but  not  the  entire  amount  that  it  had  increased,  thus  proving  that  the 
increase  in  diameter  was  due  to  both  growth  and  tension  combined.  The 
amount  of  growth  is  estimated  for  24  hours  by  subtracting  the  sum  of  the 
increments  of  contraction  from  the  total  increase,  thus  leaving  the  sum 
of  the  increments  of  increase  of  the  organ  due  to  actual  growth. 

The  measurements  show  that  there  were  invariably  two  points  of  greater 
growth,  the  maximum  occurring  between  12  midnight  and  !i;00  a.  m.,  this 
being  the  same  time  as  the  maximum  period  of  growth  in  length  occurs  ; 
the  lesser  great  period  occurring  from  1:00  to  11:00  p.  m. 

These  show  a  wider  range  in  the  occurrence  of  the  greater  and  lesser 
points  of  growth  than  is  found  in  woody  stems,  but  is  probably  due  to  the 
nature  of  the  atructure  of  Richardia,  which  allows  a  ready  response  to  var- 
iations in  tension.  This  ready  response  was  also  shown  by  withholding 
water  from  the  plant  until  the  leaves  become  flaccid,  then  giving  an  abund- 
ant supply,  when  the  leaves  became  turgid  in  about  a  half  hour. 

The  curves  show  that  the  plant  responds  in  expansion  to  an  increase  in 
temperature,  though  in  two  cases  where  the  temperature  went  to  34°  and 
35°  C.  a  contraction  followed  in  one  case,  and  a  very  slow  growth  in  the 
other,  seeming  to  indicate  that  a  temperature  of  that  extent  was  detri- 
mental to  the  growth  of  the  plant.  This  point  would,  of  course,  have  to 
be  worked  out  much  more  fully  before  anything  positive  could  be  deduced. 

Theoretically  growth  in  length  and  thickness  should  have  their  maxim- 


um  at  the  same  point,  but  the  measuremente  of  Richardia  show  that  while 
the  maximum  for  each  dimension  occurred  betvveen  midnight  and  the 
middle  of  the  morning,  it  did  not  occur  at  the  same  time,  sometimes  there 
being  a  difference  of  4  or  5  hours  between  the  maximum  for  length  and 
that  for  thickness.  The  curve  for  length  shows  that  considerable  growth 
took  place,  but  as  this  is  the  result  of  the  growth  for  the  entire  petiole, 
which  consists  of  the  sum  of  the  increments  of  growth  of  its  zones,  while 
the  growth  in  thickness  is  but  that  of  a  single  zone. 

The  curves  are  constructed  having  the  abcissfe  represent  periods  of  one 
hour  each,  the  ordinates  representing  growth.  One  division  of  the  ordi- 
nates  is  used  as  a  unit  for  the  curve  of  length ;  3  being  used  for  the  curve 
of  thickness  that  the  changes  may  be  seen  more  readily  as  they  are  so 
minute.  The  measurements  were  taken  in  millimeters,  and  as  the  instru- 
ment recording  growth  in  length  multiplied  8  times,  if  the  number  of 
spaces  traversed  by  the  curve  be  divided  by  8,  the  quotient  will  be  the 
number  of  millimeters  of  actual  growth.  The  instrument  for  thickness 
multiplied  by  40,  and  as  three  spaces  were  used  as  a  unit,  the  number  of 
spaces  traversed  would  have  to  be  divided  by  120  to  give  the  growth  in 
millimeters. 


The  effect  of  light  on  the  germinating  spores  of  marine  alg.e.     By 
Melvin  a.  Brannon. 


Xotes  on  saprolegnia  ferax.     By  Geo.  L.  Roberts. 

As  to  the  sporangial  development  in  the  Saprolegniese,  two  important 
theories  have  been  presented— that  of  Strasburger  and  the  more  recent  one 
of  Rothert. 

The  former  holds  that  the  partition  wall  of  the  sporangium,  in  Saproleg- 
nia ferax,  forms  at  a  thickened  place  in  the  protoplasm.  This  changes  in- 
to a  cell-plate  of  varying  thickness.  The  cell-plate  is  formed  from  a 
strong  light- refracting  substance,  yellowish  in  color,  which  is  apparently 
the  same  substance  that  is  distributed  in  small  granules  in  the  protoplasm 
of  the  thread.     From  this  cell-plate,   after  a  time,   arises  the  limiting 
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membrane.  Later  the  partition  wall  becomes  arched  from  the  sporan- 
gium contents,  and  shortly,  two  membranes  are  formed,  the  one  belong- 
ing to  the  sporangial  portion  of  the  thread,  the  other  to  the  basal  part. 

The  view  of  Rothert,  confirmed  by  Berthold,  Hartog,  and  others  is, 
that  at  the  arrest  of  the  apical  growth  of  the  hypha,  the  protoplasm  con- 
tinues to  flow  in  from  the  base,  usually  producing  an  ovoid  enlargement. 
For  a  time  the  thick  protoplasm  of  the  sporangial  part  of  the  hypha 
passes  gradually  into  the  basal  part,  but  the  contrast  soon  becomes  abrupt 
and  well-defined.  Then  the  granules  disappear  from  the  protoplasm,  so 
as  to  form  a  somewhat  elongated,  transparent  plasma  ring,  which  in- 
creases at  its  inner  circumference  until  it  forms  a  transverse  disk,  that  ex- 
tends across  the  hypha  from  wall  to  wall.  It  is  sharply  marked  on  the 
basal  side,  but  on  the  sporangial  side  passes  gradually  into  the  granular 
protoplasm.  Within  a  very  short  time  (about  one-half  minute),  the 
transverse  septum  appears  at  the  base  of  the  disk.  This  septum  is  at  first 
pale  but  soon  becomes  strongly  defined. 

Rothert  thinks  it  probable,  that  the  material  for  the  formation  of  the 
septum  is  derived  from  the  Pringsheim's  cellulin  corpuscles,  consisting  of 
a  very  soluble  form  of  cellulose,  that  accumulate  about  the  limiting  area. 

For  the  purpose  of  verifying  one  or  the  other  of  these  theories,  I  made 
many  serial  cultures  of  Saprolegnia  ferax  on  the  bodies  of  dead  flies,  wasps, 
spiders,  and  crickets.  By  this  means  I  was  enabled  to  watch  the  develop- 
ment of  the  partition-wall.  The  time  at  which  this  was  formed,  in  each 
instance  observed,  was  in  the  morning.  As  to  whether  any  especial  sig- 
nificance attaches  to  this  fact  in  thie  case,  I  can  not  say.  In  all  cases  the 
partition  wall  was  formed  as  set  forth  by  Rothert,  and  not  as  formerly 
suggested  by  Strasburger. 

Another  point  first  stated  by  Rothert  was  also  confirmed;  namely,  that 
fragments  of  a  healthy  culture  of  Saprolegnia  may  be  cut  off  and  will 
continue  to  thrive  in  the  hanging  drop  and  are  much  more  normal  than 
the  fly-leg  cultures  usually  used.  I  found  that  fragments  thus  treated 
continued  to  grow  and  develop  from  day  to  day. 

To  make  a  study  of  the  nuclei,  I  placed  flies  bearing  Saprolegnia  ferax 
in  difl"erent  stages  of  development,  in  a  one  per  cent,  solution  of  chromic 
acid  for  two  hours ;  washed  this  material  two  days  in  distilled  water ; 
placed  it  in  alum-cochineal  twenty  hours ;  and  after  again  washing  for  a 
short  time,  brought  it  gradually  into  seventy  per  cent,  alcohol,  for  pre- 
servation.   By  this  process  the  nuclei  are  stained  very  nicely,  and  their 
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arrangement  and  development  can  be  determined  very  satisfactorily. 

In  the  vegetative  portion  of  the  hypha,  the  nuclei  are  of  considerable 
size  and  lie  in  the  inner  part  of  the  wall-lining  of  protoplasm.  They  are 
united  by  peculiar  plasma  threads,  that  run  parallel  or  obliquely  to  the 
long  axis  of  the  hypha.  The  nuclei  are  ellipsoidal,  elongated  in  the  dir- 
ection of  the  long  axis  of  the  hypha.  One  can  determine  the  existence  of 
a  small  nuclear  body  in  each  nucleus.  In  the  hypha-ends  the  nuclei  are 
nearer  together.  Here  they  are  found  somewhat  closely  connected  in 
pairs,  and  lying  entirely  imbedded  in  the  wall-lining  of  protoplasm. 
After  the  formation  of  the  partition  wall,  they  increase  in  numbers,  by 
division,  in  the  sporangial  portion,  and  in  the  mature  sporangium  each 
zoospore  contains  a  nucleus. 


CoNTRIJiUTIONS  TO  THE  LIFE-HISTORY  OF  NOTOTHYLAS.       By  D.  M.  MoTTIEK. 

[Abstract.] 

This  paper  embodies  the  results  of  a  study  of  the  development  of  the 
sporogonium  and  sex-organs  of  Notothylas  orbicularis  together  with  that 
of  Anthoceros.    These  results  may  be  summed  up  as  follows : 

The  capsules  of  Notothylas  orbicnlans  possess  a  columella  varying  in 
size  with  that  of  the  capsule. 

The  columella  is  developed,  as  in  Anthoceros,  primarily  in  the  young 
sporogonium  with  the  archesporium  and  independent  of  it,  and  is  not  a 
secondary  differentiation  inside  the  spore  chamber. 

The  archegonium  of  Notothylas  resembles  more  closely  that  of  the  en- 
sporangiate  ferns  than  does  the  archegonium  of  Anthoceros. 

The  antheridium  arises  from  an  hypodermal  cell,  thus  differing  in  this 
respect  from  all  other  known  Bryophytes. 


The  ash  of  tree.?.  By  Mason  B.  Thomas. 
The  object  for  which  this  investigation  was  undertaken  was  to  show  by 
chemical  analysis  the  amount  of  food  a  tree  or  shrub  takes  from  the  soil 
in  its  yearly  growth.  The  method  employed  was  to  determine  by  a  quan- 
titative analysis  of  the  ashes  of  trees  and  shrubs,  the  proportion  of  the 
mineral  constituents  of  the  soil  that  are  found  present  in  them.     It  seems 
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evident  that  such  an  investigation  would  be  of  importance  to  the  cultiva- 
tor of  trees,  and  more  particularly  to  the  fruit  grower,  since  by  determin- 
ing the  drain  upon  his  land  he  would  have  a  knowledge  of  the  needs  and 
conditions  of  orchard  soil,  and  also  be  furnished  with  some  valuable  infor- 
mation regarding  the  care  of  land  on  which  trees  are  to  be  grown.  There 
are  but  few  fruit  growers  who  know  with  any  degree  of  certainty  regard- 
ing the  exhaustion  of  orchard  soil,  in  consequence  of  which  they  apply 
fertilizers  that  may  or  may  not  be  for  the  good  of  the  soil,  and  an  applica- 
tion of  a  surplus  of  fertilizers  is  not  only  a  waste  of  money  but  is  found  to 
be  actually  injurious.  It  may  often  be  that  much  money  is  wasted  in  the 
purchase  of  fertilizers  rich  in  potash  salts  when  the  less  expensive  sodium 
salts  would  answer  as  well.  An  analysis  of  the  soil  on  which  an  orchard 
is  to  be  planted  would  at  once  show  its  condition,  and  knowing  the  pro- 
portion of  mineral  constituents  taken  from  the  soil  in  the  yearly  growth 
of  trees,  the  fruit  grower  would  be  furnished  with  accurate  information  re- 
garding the  suitableness  of  his  land  for  orchard  purposes,  and  would  also 
know  the  exact  constituents  he  could  most  profitably  apply  in  his  ferti- 
lizers. An  analysis  of  the  ash  of  two  trees  of  the  same  variety,  one  of  them 
attaining  yearly  a  very  vigorous  growth,  and  the  other,  as  it  were,  starving, 
would  show,  unless  the  stunted  growth  was  due  to  a  lack  of  proper  drain- 
age, the  food  that  should  be  given  to  the  exhausted  tree  for  its  support. 

The  work  done  by  chemists  upon  the  subject  under  consideration  is 
comparatively  little.  Much  has  been  done  upon  the  amount  of  nitrogen 
and  ammonia  assimilated  by  trees,  but  little  upon  the  amount  of  mineral 
constituents  taken  from  the  soil.  More  prominent  among  those  who  have 
worked  upon  the  former  subject  are  Justus  von  Liebig,  Messrs.  Veille  and 
Blossingault.  Some  results  upon  the  analysis  of  apple  twigs  have  been 
published  by  Prof.  G.  E.  Patrick,  of  the  Iowa  Exp.  Station,  but  few  results 
regarding  their  mineral  constituents  were  given.  Much  has  been  done  by 
Schroder,  H.  C.  White  of  Georgia,  and  others  upon  the  analysis  of  the 
mineral  constituents  of  forest  trees,  but  no  results  are  given  regarding  fruit 
trees  or  shrubs. 

An  exhaustive  investigation  has  been  made  of  the  amount  of  mineral 
constituents  taken  from  the  soil  by  tubers,  cereals,  etc.,  and  valuable  con- 
clusions drawn.  The  best  of  these  results  can  be  found  in  the  Journal  of 
the  Royal  Agricultural  Society,  series  11,  vols.  7,  8  and  13. 

COMPOSITION  OP  TREES  AND  SHRUBS. 

All  vegetable  productions  may  be  divided  into  two  great  classes.    First, 
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special  productions  of  certain  peculiar  plants  aud  sometimes  of  particular 
organs  in  those  plants.  Second,  those  substances  which  are  always  found 
present  in  all  vegetable  life  and  which  make  up  a  greater  part  of  the  solid 
portion  of  every  tree  or  plant.  With  the  latter  division  we  are  to  deal  and 
for  our  purpose  we  will  consider  it  under  two  heads;  first,  those  organic 
constituents  that  are  found  in  all  trees  and  shrubs  during  their  growth, 
and  second,  those  mineral  constituents  that  remain  after  the  combustion 
of  the  wood  of  the  plant.  The  organic  constituents  wei-e  always  held  to 
be  necessary  to  the  growth  of  the  tree  while  the  inorganic,  since  they  var- 
ied with  the  nature  of  the  soil,  were  thought  to  bq  accidental,  but  this 
idea  has  long  since  vanished  and  now  the  mineral  constituents  are  recog- 
nized as  being  of  the  first  importance  to  the  vegetable  world. 

Prof.  Liebig  has  said  "every  vegetable  requires  for  its  fullest  develop- 
ment and  the  fulfillment  of  its  vital  functions  the  presence  of  certain  or- 
ganic acids,  of  the  use  of  which,  however,  we  are  ignorant,  but  farther  it 
also  requires  that  these  acids  be  in  union  with  a  base." 

It  appears  from  experiment  that  such  substances  as  (Na^o)  j  (^K^  o^)  *°*^ 
(""^M^o^'^)  ^^^^  ^^  ^  certain  extent,  act  as  substitutes  for  each  other,  but  if 
it  so  happens  that  the  supply  from  the  ground  is  insufficient  for  the  pur- 
pose of  the  tree  it  cannot  thrive  imless  it  has  the  power  of  secreting  an 
organic  base  for  its  own  use,  and  with  trees  this  is  seldom  possible.  Prof. 
Liebig  further  shows  that  a  certain  degree  of  consistency  attends  the  quan- 
tity of  bases  in  combination  with  organic  acids  present  in  the  same  plant 
grown  on  different  soils,  although  the  proportion  of  bases  may  of  them- 
selves be  very  different.  An  analysis  of  two  pine  trees  grown  under  very 
different  conditions  showed  the  quantity  of  oxygen  present  in  the  carbo- 
nate to  be  nearly  the  same,  thus  proving  that  the  proportional  quantities 
of  organic  acids  in  the  two  trees  must  have  been  united  with  equivalent 
quantities  of  bases.  The  same  was  also  observed  in  two  fir  trees,  one  of 
which  was  grown  in  Norway  and  the  other  in  France.  The  question  now 
arises.  Is  each  of  the  mineral  constituents  present  in  the  tree  essential  to 
its  development?  Stohmann  has  shown  by  direct  experiment  that  all  the 
mineral  food  elements  have  an  independent  value  to  the  growth  of  the 
tree.  Potash  can  not  take  the  place  of  soda,  nor  can  calcium  take  that 
of  magnesium.  Though  they  are  all  necessary  for  the  growth  of  the  tree, 
for  it  has  been  shown  conclusively  by  experimental  investigation  that  the 
growth  of  a  tree  is  a  function  of  its  mineral  food  elements,  they  do  not  all 
have  an  equal  value  as  factors  of  nutrition.    The  growth  of  a  tree  would 
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therefore  always  be  proportional  to  the  quantity  of  mineral  constituents 
of  nutrition  present  in  the  soil  in  a  soluble  or  available  form.  This  would 
of  course  always  be  more  or  less  influenced  by  accidental  conditions  in 
the  surroundings.  With  the  organic  constituents  of  trees  we  are  not  to 
deal,  but  much  has  already  been  done  on  this  subject. 

THE  WATER  IN  TREES. 

The  average  amount  of  moisture  in  some  of  the  more  common  trees  may 
be  seen  from  the  fallowing : 

Ash  28.7  per  cent.,  beech  29,  birch  31,  elm  44.5,  pine  50,  oak  40,  maple 
34,  hemlock  45,  pear  (Howell)  53.7,  apricot  (Russian)  44.4,  cherry  (Wins- 
low)  51.8,  cherry  (May  Drake)  50.1,  poplar  51.1. 

The  samples  of  fruit  trees  were  all  taken  on  the  same  day,  cut  fine,  dried 
at  110°  C.  until  constant  weights  were  obtained.  The  per  cent,  of  mois- 
ture is  much  lower  in  trees  than  in  grasses,  cereals  or  tubers. 

There  is  a  considerable  variation  in  the  per  cent,  of  moisture  in  difi"er- 
ent  parts  of  the  same  tree  as  is  shown  by  the  following  determination 
given  by  Stockhardt.    Fir  tree  cut  May  20  : 

Tree  trunk  with  bark,  36.15  per  cent. ;  thin  end  of  trunk,  50.8;  branches 
over  1  c.  m.,  47.95;  branches  under  1  c.  m.,  51.56;  leaves,  52.49. 

According  to  Galesnofi"  the  per  cent,  of  water  after  increasing  from  be- 
low upwards  diminishes  again  at  the  summit  of  the  trunk.  Not  only 
does  the  average  per  cent,  of  water  vary  in  different  parts  of  a  tree  but 
also  in  the  same  part  there  is  a  variation  during  different  seasons  of  the 
year,  as  shown  by  the  following  table  also  from  Stockhardt : 

BEACH    TREE. 
LOWER,  xMIDDI.H.  UPPER. 

Winter 50.5  41.5  39.3 

Spring 43.7  42.8  47. 

Summer 42.1  44.1  48. 

Autumn 39.  40.1  40.1 

In  ordinary  dry  wood  there  is  about  15  per  cent,  of  water. 

THE  ASH  OF  TREES. 

Experiments  show  that  while  different  trees  and  different  parts  of  the 
same  tree  vary  much  in  their  proportion  of  ash,  yet  in  the  same  parts  of  a 
given  species  of  trees,  the  quantity  of  ash  remains  about  the  same  and  its 
chemical  composition  though  widely  varying  in  different  trees  is  similar 
for  the  same  parts  of  the  same  species,  although  the  soils  on  which  they  are 
grown  may  differ  much  in  character.    Each  individual  tree  seems  to  make 
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not  only  a  qualitative  but  a  quantitative  selection  of  the  mineral  food  con- 
stituents best  adapted  to  its  development.  It  does  not  foUoxo  then  that  out  of 
a  given  mixture  a  tree  will  absorb  to  the  largest  extent  the  mineral  constituent  that  is 
present  in  greatest  abundance. 

The  per  cent,  of  ash  found  in  some  of  the  more  commoN  trees  and  the 
variations  in  different  parts  of  the  same  tree  is  seen  below : 

TART  OF  TREE. 

Beech  wood 
Beech  bark  . 
Larch  wood 
Larch  bark  . 
Spruce  wood 
Spruoe  bark 
An  analysis  of  a  Larch 
ash  in  its  different  Darts 

.14 ;  Sap  wood. 


L<i)VER 

.4;^. 
3.90 

.27 
1.25 

.35 
4.77 


MIDDLE. 

.45 
3.30 

.30 
1.75 

.39 
4.29 


II'PER. 

.47 
3.00 

.37 
2.15 

.47 
4.53 


tree  40  years  old  gave  the  following  per  cent,  of 
30;  last  year's  ring,  .18;  Cambium  ring,  5.17  ; 


Heart  wood 
leaves,  5.36. 

Other  trees  often  contain  a  much  larger  per  cent,  of  ash  as  in  the  Plum 
(Malabel)  the  bark  contains  11.2  per  cent,  while  the  fruit  of  the  tree  con- 
tains only  .72  per  cent. 

The  following  figures  will  show  the  per  cent,  of  pure  ash  as  I  have 
found  it  in  some  of  our  common  fruit  trees,  wood  and  bark  of  the  tree 
being  taken  together.    The  composition  of  this  ash  will  be  found  later : 

Pear  (Howell),  .27  per  cent. ;  Cherry  (May  Drake),  .20  percent. ;  Cherry 
(Winsor),  .23  per  cent.;  Apricot  (Russsan),  .22  percent.;  Poplar,  .31  per 
cent. 

It  can  be  clearly  seen  that  there  is  a  marked  difference  in  the  per  cent, 
of  ash  in  different  trees  and  in  different  parts  of  the  same  tree.  This  is 
also  found  to  vary  with  the  seasons  of  the  year  as  is  seen  by  the  follow- 
ing: 

PART  OF  TREE.  LOWER 

Spring  Beech  wood 41 

.45 
.44 
.43 


Summer  Beech  wood 
Autumn  Beech  wood 
Winter  Beech  wood 
Spring  Larch  wood  . 
Summer  Larch  wood  . 
Autumn  Larch  wood  . 
Winter  Larch  wood    . 


.29 


IDDLE. 

IPPER 

.46 

.67 

.43 

.47 

.46 

.55 

.46 

.62 

.32 

.41 

.33 

.38 

.26 

.33 

.36 

.41 
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THE  ASH  OF  LEAVES. 

The  per  cent,  of  ash  in  leaves  and  the  variation  during  the  year  is  wor- 
thy of  special  attention. 

The  following  figures  illustrate  these  points  : 

Mountain  Ash,  6.42  per  cent. ;  Cherry,  6.70  per  cent. ;  Beech,  5.21  per 
cent.  ;  Maple,  4.68  per  cent. ;  Elm,  6.82  per  cent. 

The  ash  of  leaves  like  that  of  wood  is  found  to  vary  during  different 
seasons  of  the  year. 

ROBINIA.  CHERRY.  BIRCH.  CHESTNUT. 

May 6.25  6.40 

July 7.75  7.30 

September    .    .      8.22  4.36  4.75 

October      .    .    .    11.74  4.68  7.24  4.55 

April 7.80  3.84 

It  can  thus  be  seen  that  the  variation  in  the  per  cent,  of  ash  in  diflferent 
parts  of  the  tree  during  the  year  is  very  marked ;  the  upper  portion 
being  subject  to  the  greatest  change.  The  ash  is  at  its  maximum  in 
the  sap  wood  in  autumn  and  winter,  and  in  the  heart  at  its  minimum.  In 
the  spring  the  ash  in  the  sapwood  falls,  at  the  same  time  it  rises  in  the 
bark.  By  summer  both  the  sapwood  and  the  bark  have  reached  their 
minimum  and  the  ash  constituents  go  to  the  leaves.  "  At  all  seasons  of 
the  year  however  the  cambium  and  bast  portions  of  the  tree  contain  three- 
fourths  of  the  whole  amount.  We  have  every  reason  to  believe  that 
every  part  of  the  tree  contains  a  certain  invariable  amount  of  mineral 
matter  which  is  absolutely  essential  to  its  existence  and  that  besides  this 
there  may  be  present  an  inessential  and  variable  amount  of  the  same  in- 
gredient. The  substances  usually  found  in  the  ashes  of  all  trees  when 
burned  at  a  low  temperature  are  potash,  soda,  lime,  magnesia  and  iron 
(K2O,  NajO,  CaO,  MgO,  FeaOj)  in  combination  with  phosphoric  acid 
(P2O5),  sulphuric  acid  (SO3)  chlorine,  (CI.)  carbon  dioxide  (CO,)  and 
silica  (SiOj);  iodine  (I),  aluminum  (Al.)  and  manganese  (Mn.)  are  often 
present.  One  portion  of  these  mineral  constituents  exists  in  solution  in 
the  sap  and  the  other  in  the  tissue  of  the  plant  in  the  solid  form.  In 
burning,  portions  of  sulphur,  chlorine,  phosphorus  and  alkalies  may  be 
lost  under  certain  conditions,  by  volatilization. 

The  ash  remains  as  the  skeleton  of  the  plant,  and  often  actually  retains 
the  microscopic  structure  of  its  tissues. 
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THE  FORM  IX  WHICH  THE  MINERAL  ELEMENTS  EXIST  IN  THE  I'LAXT. 

If  we  take  a  living  tree,  whose  ashes  are  rich  in  carbonates  of  potash, 
and  test  its  sap,  we  find  instead  of  the  usual  alkaline  reaction  of  the  salts 
a  strong  acid  reaction,  due  to  the  presence  of  vegetable  acids — oxalic, 
tartaric,  citric  or  malic,  so  united  with  the  alkaline  potash  as  to  form 
an  acid  salt  which  is  held  in  solution  in  the  sap  of  the  tree.  Combustion 
converts  the  vegetable  acids  into  carbon  dioxide,  and  the  latter  unites 
with  the  bases. 

HOW  HAVE  THESE  SIISSTAXCES  J5EEX  ASSIMILATED  BY  THE  TREE? 

It  must  be  remembered  that  the  sap  of  the  tree  is  charged  with  carbon 
dioxide  and  often  sodium  chloride,  therefore  the  double  silicates  of  am- 
monia and  aluminum  in  the  soil,  which  are  somewhat  soluble  in  such 
water,  are  furnished  to  the  tree  in  sutticient  quantities  for  its  development. 
The  silicates  of  iron  are  decomposed  at  ordinary  temperature  by  carbon 
dioxide.  They  are,  therefore,  made  soluble  in  water  charged  with  carbon 
dioxide  and  exist  in  solution  in  the  sap.  The  alkaline  carbonates  also 
bring  about  many  decompositions  in  the  mineral  matter  of  the  soil.  It  is 
by  the  introduction  of  atmospheric  oxygen  that  many  of  the  compounds 
entering  into  the  double  silcates  of  aluminum  are  gradually  decomposed, 
and  the  alkalies — potash,  soda  and  lime,  are  rendered  capable  of  assimila- 
tion and  pass  in  solution  in  the  sap  of  the  tree. 

The  relative  proportion  of  the  constituents  of  the  ash  of  trees  is  found 
to  vary  in  diflFerent  trees,  and  also  in  different  parts  of  the  same  tree. 
The  following  analyses  were  made  of  the  ash  of  the  young  and  thrifty 
shoots  which  represent  a  fair  average  of  the  proportion  of  the  mineral 
constituents  of  the  soil  that  are  assimilated  by  the  tree  in  a  year's  growth: 


Fe=03 

SO3 

MgO 

CaO 

P2O5 

4.29 

1.37 

10.21 

38..52 

9  72 

3.15 

1.90 

9.32 

31.88 

13.66 

5.1J 

1.59 

1.39 

51.20 

14.14 

4.18 

1.60 

2.02 

3(1.15 

11.46 

2.14 

2  27 

8.88 

30.03 

9.41 

1.39 

2  57 

43.29 

4.96 

10.03 

5  47 

.18 

.52  9S 

4.17 

20.61 

4.35 

1.79 

2.55 

36.89 

8.86 

1.21 

1.27 

5.79 

41.40 

20.77 

3.87 

3.48 

5.15 

29.44 

17.00 

5.39 

2.12 

5.84 

59.22 

7.02 

4.75 

30.10 

13  35 

1.84 

54.20 

17.64 

2.21 

1.61 

.S.17 

54.20 

12.92 

.07 

3.3 

9.2 

28.7 

7.7 

.2 

.8 

5.1 

42. 

3.3 

1.7 

.9 

7,5 

63.5 

4.9 

No.  1— Pear,  Duchess 

No.  2 — Pear,  Anjou j 

No.  3— Pear,  Sickles | 

No.  4— Pear,  Bartlett 

No.  5— Pear,  Duchess 

No.  fl— Pear,  Vicar  of  Wakefield 


No.    7— Pear,  Howell 

No.  8— Plum,  Lombard  .  .  . 
No.  9— Plum,  Lombard  .  .  . 
No.  10— Plum,  Lombard  Roots 
No.  11— Peaeh,  Late  Crawford 

No.  12— Osage,  Orange 

No  13— Cherrj-,  Winslow  .  .   . 


.40 
4  45 
.97 


2.71 

9  60 

trace. 

10.74 

4  01 

trace. 

Cl'dsbyditt' 

15.78 


30.96 
26  93 
25  45 
29.99 
a5.89 
37.98 


No.  14— Cherry,  May  Drake  . 
No.  ]. 5— Cherry  Wood   .... 


No.  16— Cherry  Bark 
No.  17— Apple  tree    . 


31.02 
24.43 
31.39 
2  19 
34.78 

Cl" 

..iO 
20.8 


12.43 
3.86 
4.45 
17.34 
11.00 


14.5 

KaCl.5 
Na„0.5 


98.52 
97.31 

99.81 
98.47 
98.76 
100.41 

100.00 
98.27 
99.17 
99.32 

100.09 
99.41 


NaCI 
.6 
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The  analyses  1  to  14  were  made  by  myself,  and  in  each  case  parallels 
were  carried  through.  The  samples  for  the  complete  analyses  were  nearly 
all  taken  at  the  same  time,  and  therefore  no  variation  need  be  allowed  in 
the  different  analyses  for  a  change  in  the  per  cent,  of  ash  or  ash  constit- 
uents due  to  its  variation  at  different  seasons  of  the  year.  The  samples 
being  all  young  and  thrifty  twigs  of  one  year's  growth,  the  per  cent,  of 
ash  is  consequently  low.  The  analyses  8  and  9  were  made  from  young  trees 
growing  a  few  rods  apart ;  but  one  sample  was  taken  three  months  later 
than  the  other.  The  sample  for  analysis  Xo.  10  was  taken  from  the  roots  of 
sample  9.  The  tree  being  only  three  or  four  years  old  the  whole  top  was 
incinerated.  The  high  per  cent,  of  silica  (SiO^)  in  No.  8  is  probably  due 
to  the  fact  that  the  sample  was  not  thoroughly  cleaned,  the  roots 
being  quite  knotty. 

In  the  peach  the  per  cent,  of  lime  (CaO)  is  higher  than  for  any  other 
tree,  but  the  potash  is  correspondingly  lower. 

The  variation  in  the  per  cent,  of  mineral  constituents  in  the  ash  of  the 
two  plum  tree-s  is  quite  marked,  but  this  is  not  strange  when  we  consider 
the  effect  of  the  difference  in  soil  and  of  difference  due  to  the  variation  in 
the  time  of  collecting  the  samples. 

It  is  quite  noticeable  that  the  per  cent,  of  potash  (KoO)  in  the  top  and 
roots  of  the  plum  (samples  6  and  8)  is  nearly  the  same,  while  the  per 
cent,  of  lime  (CaO),  though  varying  much,  is  yet  quite  low  for  both  root 
and  top.  In  all  of  the  samples  chlorine  was  found,  but  not  in  weighable 
quantities. 

Although  at  first  the  variation  in  the  per  cent,  of  ash  constituents  in  the 
different  pears  seems  strange,  it  is  nevertheless  found  to  be  true  to  exper- 
ience, for  it  is  well  known  that  land  on  which  some  varieties  can  be  grown 
would  not  answer  for  other  varieties  of  the  fruit. 

It  will  be  seen  by  the  tables  that  a  tree  without  fruit  is  not  very  ex- 
haustive to  the  land. 

The  method  of  analysis  was  in  the  main  that  found  in  Prof.  G.  C.  Cald- 
well's Agricultural  Chemistry,  but  some  modifications  of  it  were  deemed 
necessary  for  practical  working.  The  value  of  these  results  will  be  shown 
by  a  little  explanation. 

Subsequent  calculations  are  based  on  figures  given  by  a  prominent  fruit 
grower,  modified  by  experiment  and  approved  by  several  horticulturists. 
It  is  estimated  that  pear  trees  such  as  those  from  which  the  samples  were 
taken  (six  inches  in  diameter)  will  add  to  their  growth  in  a  year  10  pounds 
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of  wood  above  ground,  and  an  equal  amount  below.  Experience  shows 
that  the  sum  of  these  will  not  vary  more  than  from  16  to  24  pounds 
for  the  total  Aveight  of  wood  added  to  the  entire  tree  in  a  year's  growth. 
The  trees  in  question  yield  on  an  average  3  bushels  of  fruit  each  year, 
weighing  45  to  50  pounds  per  bushel.  The  weight  of  leaves  produced  on 
the  same  tree  is  about  20  pounds,  and  varies  in  about  the  same  proportion 
as  the  wood.  The  number  of  dwarf  trees  (10  by  12  feet  apart)  on  an 
acre  is  363. 

The  following  tables  will  show  the  exhaustion  of  the  mineral  constit- 
uents of  the  soil  by  weight  in  pounds,  in  the  yearly  growth  of  wood  above 
ground  on  an  acre  of  orchard  in  which  the  arrangement  of  trees  is  as  above 
indicated : 

The  pure  ash  of  the  wood  of  the  pear we  found  to  be  .27  per  cent. 


No.  1- 

Xo.  2- 

No.  3- 

No.  4- 

No.  5- 

No.  .5- 

No.  7- 
No.  8- 
No.  9- 
No.  10- 
No.  11- 


-Pear.  Duohess 

-Pear,  Barre  Adjou     .   . 
-Pear,  Sickles        .... 

■Pear,  Bartlett 

Pear.  Duchess 

-Pear, Vicar  of  Wakefield 


Pear,  Howell 

Plum,  IjOmbard  .  .  .  . 
Plum,  Lombard  .  .  .  . 
Plum,  Lombar<l  Roots 
Peaeb,  Late  Crawford  . 


S,()., 

SO  3 

Fe,03 

CaO 

MgO 

P=05 

K„0 

.07 

13 

.43 

3  88 

1.03 

.98 

3.11 

.09 

.19 

M 

2  22 

.93 

1.38 

2.68 

.09 

.16 

.52 

5.17 

1.40 

1.43 

2.57 

.28 

.16 

.42 

3.65 

.20 

1.16 

3.02 

.01 

.23 

3.64 

.90 

1.20 

3.63 

.34 

.11 

.20 

4.47 

.5 

1.01 

3.83 
cl'dsb 

.08 

.02 

.55 

5  35 

.42 

2.08 

1. 

.14 

.67 

.16 

1.38 

.66 

.33 

1.16 

.1^ 

.45 

.49 

1..53 

.22 

.78 

.90 

.17 

.13 

.15 

1.1 

.19 

1.18 

.16 

.03 

.07 

.13 

1.6 

.16 

.21 

.48 

.40 

diff! 

.47 
.15 
.64 


These  tables  give  quite  an  accurate  idea  of  the  amount  of  mineral  con- 
stituents a  tree  takes  from  the  soil  and  also  of  the  exhaustion  of  orchards 
to  the  land. 

The  amount  of  lime  (CaO)  taken  up  by  the  trees  on  an  acre  varies 
from  3.6  lbs.  to  5.3  lbs.  The  potash  (K3O)  from  2.5  lbs.  to  3.6  lbs.  and 
the  variation  in  the  other  mineral  constituents  taken  from  the  soil  can  be 
seen  in  the  tables.  The  Bartlett  pear  is  the  least  and  the  Sickles  pear  the 
most  exhaustive  to  the  land.  Plum  trees  are  not  one-half  so  exhaustive 
as  pears  while  the  peach  tree  is  less  exhaustive  than  either. 

The  figures  regarding  the  number  of  trees  on  an  acre,  also  the  yield  of 
fruit  per  tree  and  its  weght,  are  taken  from  Prof.  Bailey's  Horticulturist's 
Year  Book.  The  weight  of  wood  added  to  a  standard  pear  tree  is  five 
times  that  added  to  a  dwarf  tree,  but  the  number  of  trees  on  an  acre  is 
one-fifth  as  many,  therefore  the  exhaustion  to  the  land  would  be  about 
the  same.  It  is  interesting  to  compare  the  amount  of  mineral  constitu- 
ents required  for  the  yearly  growth  of  trees,  with  that  necessary  for  some 
of  the  more  common  field  crops. 
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The  following  analyses  were  made  by  Thos.  Way  and  G.  H.  Ogston 
and  will  give  an  idea  of  the  drain  upon  land  which  is  used  for  cereals, 
hay,  &c.    Pounds  per  acre : 


Barley 
Hay     . 
Flax    . 
Hops 
Corn    . 


SiO^ 

P2O5 

SO3 

CaO 

MgO 

Fe.,03 

K.,(i 
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3.6 

3.8 

107.2 

24  8 

4.3 

lfS.6 

8.8 

1.6 

3S.3 

2.6 

.6 

184.7 

.57  S 

31.3 

74. 

19.7 

74 

273.3 

.3 

21.1 

22.1 

2.i  6 

8  2 

511 

12.1 

9.7 

r,9  :> 

6. 

18.3 

47.G 

2S4 

66 

60.4 

11.4 

.'.) 

44  6 

none 

6.1 

36,4 

XI. 4 

6.,5 

13.:. 

12.4 

3. 

.56  6 

.0 

KCl 
6.3 


2.2 

15.0 

none. 


It  must  be  remembered  that  there  is  added  to  the  roots  of  a  tree  an 
amount  of  wood  equal  to  that  added  to  the  top,  the  composition  of  which 
as  compared  with  the  top  may  be  seen  in  analyses  Xos.  9  and  10,  but  since 
the  wood  of  the  root  is  never  taken  from  the  ground  the  mineral  constit- 
uents which  are  a  part  of  its  composition  can  never  be  said  to  be  taken 
from  the  field,  yet  in  a  growing  tree  the  fact  must  be  remembered  and  a 
rate  of  exhaustion  allowed  for  the  roots  equal  to  that  of  the  branches. 

There  is  also  taken  up  by  the  leaves  an  amount  of  mineral  constituents, 
the  per  cent,  of  which  is  shown  by  the  following  table  taken  from  Dr. 
Wolff's  ash  analysis. 

LEAVES  OF 


APPLE. 

CHERRY. 

BEECH. 

M.U'I.E. 

ELM. 

K,0   .   . 

.    .  24.75 

23.23 

21.83 

25.41 

23.07 

Na,0     . 

.    .    2.67  • 

9.60 

3.20 

.93 

2.10 

CaO    .    . 

.    .  53.39 

42.64 

44.37 

30.89 

29.31 

MgO  .   . 

.    .    5.50 

12.33 

7.29 

10  49 

8.41 

Fe,03    . 

.    .     1.08 

.91 

2.37 

198 

0.86 

P,0,  .    . 

.    .    6.71 

6.30 

7.83 

9.56 

7.63 

SO3     .   . 

.    .    3.32 

2.21 

2.49 

9.07 

2.05 

SiO,  .  . 

.    .    2.31 

2.73 

10.50 

11.07 

19.91 

CO,    .  . 

.    .  22.02 

23.29 

11.59 

14.0S 

1138 

Much  of  this  material,  however,  returns  to  the  land  and  need  not.be  con- 
sidered as  very  important  in  the  calculations. 

The  only  part  of  the  mineral  constituents  absorbed  by  the  tree  that  are 
carried  away  from  the  field  is  that  portion  contained  in  the  fruit.  The 
amount  of  fruit  grown  on  difterent  trees  varies  within  such  wide  limits 
and  its  mineral  constituents  vary  so  much  with  the  quality  of  the  fruit 
that  onlj"^  very  general  conclusions  can  be  given. 

The  results  below,  taken  from  Dr.  Wolff's  ash  analysis,  show  the  com- 
position of  the  ash  of  some  of  the  common  fruits  : 
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I'RriTM. 
AIM'I.E.  I'E.VR.  CHEKRY.  PLUM. 

K2O 35.68  54.69  51.85  59.21 

NaaO 26.09  8.52  2.19  .54 

CaO 4.08  7.98  7.47  10.04 

MgO 8.75  5.22  5.46  5.4(1 

FeaOa      1.40  1.04  1.98  3.20 

P.O, 13.69  15.20  15.97  15.10 

SOa 6.09  5.69  5.09  3.83 

SiO, 4.32  1.49  9.04  2.36 

CI 1.35 

Pure  ash  .....    1.44  1.97  2.20  1.87 

These  results  give  the  amount  of  mineral  constituents  an  average  growth 
of  fruit  takes  from  the  soil.  The  following  statements,  together  with  the 
previous  calculations,  serve  as  a  basis  in  the  determination  of  the  results 
given  in  the  table  which  follows  : 

APPLES. 

Every  alternate  year  a  full  grown  tree  produces  30  bushels  weighing  48 
pounds  per  bushel.    There  are  on  an  average  20  trees  on  an  acre. 

C'HERRIE.S. 

The  average  yield  of  a  cherry  tree  is  5  bushels,  and  the  weight  of  a 
bushel  40  pounds.    There  are  135  trees  on  an  acre. 

PLUMS. 

The  average  yield  of  a  plum  tree  is  6  bushels,  and  the  weight  of  a  bushel 
is  55  pounds.    There  are  135  trees  on  an  acre. 

PEARS. 

The  average  yield  of  a  dwarf  tree  is  3  bushels,  and  the  weight  of  a  bushel 
is  48  pounds.    There  are  363  trees  on  an  acre. 


K„0        NHiO       CaO        MgO      FCoOa      P^O.,        SO 


CI 


Apples. 
Single  tree 
Acre  . 

Cherries. 
Single  tree 
Acre   .  .   . 

Plums. 
Single  tree 
Acre   .   .   . 

Pears. 
Single  tree 
Acre   .  . 


3.55 
480. 


m 

4.37 


.08 
11.7G 


.70 

sn.86 


1.26 
2.5.2.5 


30.23 

.23 
31. 


58.5 


18.29 
39 


.14 

19.14 


.04 
15.34 


.05 
8.01 


We  next  consider  the  per  cent,  of  nitrogen  found  present  in  trees,  and 
also  its  variation  in  the  different  parts  of  the  same  tree.    The  following 
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table  is  from  Dr.  Wolif 's  Aschen  Analysen,  and  shows  the  variation  in  the 
fir  tree : 

LOG  WOOD.  BILLET  WOOD.        BRANCHES.  ESD  OK  BR. 

Wood 11                    .11                    .17  .68 

Bark 65                   .59                    .67  1.10 

Sap .17                    .18                   .32  .78 

The  variation  during  different  parts  of  the  year  is  also  given  : 

TREES— CHERRY.  BIRCH.  PINE.  CHESTNUT. 

April 2.00 

May .    .  3.59  2.12 

June 2.43 

July .95  2.32  2.81  .    . 

August 1.57 

September 84  1.28  1.68  .70 

October 11  .49  .70  .62 

The  table  represents  the  per  cent,  of  N  in  wood  dried  at  100°C. 

The  source  of  the  mineral  constituents  of  the  trees  must  be  the  soil,  while 
the  atmospheric  carbon  dioxide,  water  and  ammonia,  furnish  the 
organic  compounds  which  enter  into  the  growth  of  trees.  The  H  used 
by  the  tree  comes  from  the  water,  the  carbon  from  the  carbon  dioxide  and 
the  nitrogen  from  ammonia.  There  appears  at  present  to  be  but  little  certain 
knowledge  as  to  the  power  of  trees  to  absorb  combined  N  directly  from 
the  air  as  distinguished  from  that  obtained  from  the  same  source  through 
the  agency  of  the  soil.  The  organic  materials  used  by  trees  are  the  re- 
mains of  animals  and  plants,  but  even  these  must  assume  the  mineral 
form  before  they  can  become  food  for  trees.  The  other  mineral  constiu- 
ents  are  absorbed  from  the  soil  by  the  roots,  after  being  first  made  soluble 
by  the  decomposition  going  on  in  the  soil,  which  renders  them  capable  of 
being  taken  up  by  the  sap  and  distributed  to  all  parts  of  the  tree.  NH3 
is  of  the  first  importance  to  the  vegetable  world,  and  for  its  retention  in 
the  soil  four  alkaline  bases  are  made  responsible.  It  is,  therefore,  always 
present  in  an  available  form.  Usually  enough  ammonia  and  nitric  acid 
are  present  in  the  atmosphere  for  vegetation,  and  by  cultivation  and  accum- 
ulation may  take  place  in  the  soil.  The  mineral  constituents  necessary  to 
the  growth  of  the  tree  are  potash,  lime,  magnesia,  and  iron,  phosphoric 
acid,  sulphuric  acid,  with  possibly  the  addition  of  soda. 

The  analyses  of  Bibra,  Zoeller,  Arendt,  Bretschneider  and  others  upon 
the  per  cent,  of  soda  in  trees  and  plants  leads  to  the  conclusion  that  in 
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some  trees,  or  in  certain  parts  of  trees,  it  may  be  wholly  wanting,  while 
in  others  it  may  occur  in  abundance.  It  has  not  been  proven,  however, 
that  soda  is  entirely  wanting  in  any  entire  tree  or  plant  grown  on  natural 
soil.  The  general  conclusion  is,  then,  that  the  quantity  of  soda  present  in 
a  tree  is  an  extremely  variable  one,  and  though  generally  present  in  some 
proportion,  yet  in  some  parts  of  a  tree  it  has  not  been  found  present  in 
weighable  quantities. 

An  important  question  now  arises :  Can  soda  take  the  place  of  potash  ? 
The  result  of  the  investigations  of  Halm-Horstmar,  and  more  recently  of 
Knop  and  Schreber,  have  demonstrated  that  it  cannot  entirely  do 
this,  since  potash  is  absolutely  essential  to  the  growth  of  the  tree. 
Cameron  concludes  that  soda  can  partially  replace  potash,  and  this 
appears  to  be  indicated  by  many  facts.  It  may  be,  however,  that  the  soda 
which  often  appears  to  replace  the  potash  is  accidental,  and  that  the  re- 
placed potash  was  present  in  the  tree  in  an  excess  of  that  really  needed  for 
its  growth.  The  amount  of  either  absorbed  would  depend  on  the  nature 
of  the  soil. 

Potash  is  of  the  next  importance  to  the  vegetable  world.  The  organic 
acids  require  alkalies  and  alkaline  earths  to  form  the  salts  which  exist  in 
the  tree,  and  in  most  cases  it  would  be  impossible  for  these  acids  to  be  formed 
were  it  not  for  the  presence  of  these  bases.  There  is  every  reason  to  believe 
that  the  alkalies  are  peculiarly  connected  with  the  formation  of  carbohy- 
drates, and  that  an  increased  assimilation  of  alkalies  is  co-ordinate  with 
the  increased  formation  of  carbohydrates. 

Lime  is  of  the  next  importance.  Its  great  abundance  in  nature  is  a 
guarantee  of  its  presence  in  an  available  form  for  the  tree. 

Of  the  remaining  ingredients,  iron,  is  perhaps,  of  the  greatest  import- 
ance. It  is  abundantly  proven  that  its  presence  is  necessary  to  the  devel- 
opment of  the  tree  or  plant.  It  is  usually  found  in  the  greatest  abundance 
in  the  bark  ;  much  of  it  is  accidental  and  not  necessary  to  the  develop- 
ment of  the  tree. 

CI  is  never  totally  absent  from  a  tree,  but  if  necessary  to  its  develop- 
ment, only  a  small  quantity  is  needed.  Its  absence  in  many  reported  ana- 
lyses is  due,  without  doubt,  to  the  fact  that  it  is  easily  driven  off  from  the 
ash  when  it  is  at  the  temperature  necessary  for  the  combustion  of  the 
wood. 

Silica  is  not  indispensable  to  the  growth  of  trees  but  analyses  show  that 
it  is  always  present  in  the  ash  of  trees  grown  on  natural  soils.    It  is  usually 
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found  most  abundant  in  the  stem  and  sometimes  occurs  to  the  extent  of 
30  per  cent.,  as  is  often  the  case  in  the  pine  tree.  It  also  varies  greatly  with 
the  age  of  the  tree,  and  is  frequently  found  as  a  coating  on  the  bark.  Halm- 
Horstmar's  investigations  seem  to  indicate  that  silica  is  indispensable  to 
vegetation,  but  the  later  investigations  of  Sachs,  Knop,  Nobbe,  Stiegert, 
Wolff  and  others,  indicate  that  it  is  not  essential  to  the  physiological  de- 
velopment of  the  plant.  Its  great  abundance  in  the  soil,  however,  accounts 
for  its  occurrence  in  the  ash  of  all  trees. 

Lucanus'  investigations  show  conclusively  that  the -oxide  of  manganese 
is  inessential  to  the  development  of  the  tree. 

It  must  be  remembered  that  all  the  ash  constituents  which  are  neces- 
sary to  the  growth  of  the  tree  may  be  absorbed  by  it  in  a  much  larger 
quantity  than  is  essential. 

The  effect  of  an  abundance  of  any  one  of  the  ash  constituents  of  a  tree  upon 
its  vegetable  products  has  been  given  some  study,  but  no  definite  conclu- 
sions have  been  reached.  It  is  known,  for  example,  that  pears  will  flour- 
ish on  ground  that  would  yield  apples  scarcely  palatable,  but  the  mineral 
constituent  wanting  and  necessary  for  the  full  development  of  the  apple 
is  not  known. 

Fruit  growers  agree  that  by  the  use  of  fertilizers  you  may  affect  the 
growth  of  wood  very  much,  but  not  the  quality  or  quantity  of  fruit.  The 
best  form  to  apply  the  mineral  constituents  to  the  soil  is  in  the  use  of 
stable  manure  which  has  the  following  average  composition :  Water  75 
per  cent,  organic  matter  19.2,  ash  5.2,  nitrogen  .5,  potash  .63,  soda  .19,  lime 
.7,  magnesia  .18,  phosphoric  acid  .26,  sulphuric  acid  .16,  silica  .16,  chlorine 
and  fluorine  .19. 

The  composition  of  the  ash  of  trees  certainly  does  not  of  itself  afford  suf- 
ficient data  to  determine,  with  anything  like  certainty,  which  fertilizing 
constituents  or  manuring  mixtures  should  be  applied  to  the  various  trees 
in  order  to  produce  the  largest  yield  of  fruit.  A  knowledge  of  the  composi- 
tion of  the  ashes  of  trees,  however,  gives  us  warning  that  our  trees  will  be- 
come unhealthy  if  the  soil  on  which  they  are  grown  is  either  wanting  or 
contains  insufhcient  quantities  of  one  or  more  of  the  ash  constituents  neces- 
sary for  the  growth  of  the  tree.  Often  the  amount  of  growth  is  sought  to 
be  increased  by  the  addition  of  ammonia  when  really  the  soil  may  be  starv- 
ing for  mineral  food.  An  excess  of  ammonia  over  the  proper  proportion 
of  mineral  constituents  does  not  enter  into  the  growth  of  the  tree,  or  in 
other  words,  as  before  stated,  the  increase  in  growth  in  a  tree  is  propor- 
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tional  to  the  mineral  elements  of  nutrition  present  in  the  soil  in  a  soluble 
or  available  form,  and  an  excess  of  ammonia  will  not  supply  this  defi- 
ciency. The  aim  should  be  to  apply  enough  and  just  those  elements  that 
will  increase  assimilation  of  mineral  constituents.  Often  the  increase  of 
mineral  food  may  prove  effectual  far  beyond  the  increase  of  nitrogenous 
matters,  but  the  effect  will  depend  most  closelj^  upon  the  amount  of  CO2 
and  solar  energy  available  for  use,  and  the  reverse  must  be  remembered, 
solar  energy  is  limited  by  the  amount  of  soil  materials  present.  Endeavor 
also  to  use  salts  of  those  acids  which  are  present  in  the  least  quantity  in 
the  soil.  The  effect  of  the  addition  of  ammonium  salts  is  not  what  NH3 
would  be,  for  they  contain  an  acid  which  acts  on  the  constituents  of  the 
soil  and  renders  the  earthy  phosphates  more  soluble  in  water. 

Experiment  shows  that  trees  die  if  the  supply  of  mineral  food  is  ex- 
hausted, even  though  they  be  still  supplied  wath  organic  food  in  abund- 
ance. It  must  be  remembered  that  the  roots  of  trees  go  down  deep  in  the 
soil  and  bring  to  the  surface  much  that  would  not  be  available  were  or- 
dinary crops  grown  on  the  field. 

An  experiment  made  by  George  Ville  will  show  the  effect  of  fertilizers 
upon  vegetation.  The  plant  taken  for  the  investigation  was  hemp.  The 
characters  of  the  plant  taken  into  consideration  are  color,  stature,  weight : 
"  Seven  soils  were  used.  First,  intense  manure  (100  kilos  of  N);  second, 
complete  manure  (75  kilos  of  N);  third,  manure  without  nitrogen ;  fourth, 
manure  without  phosphates ;  fifth,  manure  without  potash ;  sixth,  manure 
without  lime,  and,  seventh,  soil  without  manure.  Plants  treated  with  in- 
tense manure  were  of  the  deepest  green,  height  1.25  metres,  weight  11.22 
kilos;  complete  manure,  height  1.20  metres,  weight  11.15  kilos,  color  less 
deep;  manure  without  N,  height  .61  metres,  weight  4.74  kilos,  color  yel- 
lowish green  ;  manure  without  phosphates,  height  .97  metres,  weight  8.22 
kilos,  color  medium  green ;  manure  without  potash,  height  .40  metres, 
weight  5.22  kilos,  color  light  yellowish  green ;  manure  without  lime,  height 
1.15  metres,  weight  10.57  kilos,  color  slightly  paler  than  those  without 
phosphates ;  plants  in  unmanured  soil,  height  .18  metres,  weight  2.17 
kilos,  color  pale  green." 

This  experiment  gives  us  a  fair  knowledge  of  the  eflect  of  different  fertil- 
izers, and  may  be  of  some  aid  in  the  selection  of  those  intended  to  be  used 
on  orchard  land. 

The  object  of  this  investigation  has  been  to  place  at  the  disposal  of  thfe 
fruit  grower  some  definite  knowledge  of  the  drain  upon  his  orchard  land 
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and  also  to  give  him  an  idea  of  how  much  and  what  mineral  constituents 
he  must  apply  from  year  to  year  to  meet  the  demands  of  a  thrifty  tree. 

The  writer  is  indebted  to  Prof.  G.  C.  Caldwell,  of  Cornell  University,  for 
the  material  and  assistance  that  enabled  him  to  carry  on  this  investigation 
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Our  present  knowledge  of  the  distribution  of  pteridophytes  in  Indiana. 
By  Lucien  M.  Underwood. 
The  purpose  of  this  paper  is  not  primarily  to  convey  any  new  informa- 
tion although  it  contains  reference  to  some  plants  not  hitherto  reported 
from  this  state ;  nor  for  the  purpose  of  criticizing  what  has  hitherto 
been  accomplished  though  it  notes  the  necessity  of  cutting  out  some  of 
the  plants  reported  from  the  state  that  never  belonged  to  its  flora.  Its 
purpose  is  rather  to  indicate  the  paucity  of  information  we  have  at  hand 
regarding  the  distribution  of  even  the  best  known  groups  of  plants ;  to 
indicate  the  extensive  portions  of  the  state  that  are  practically  untouched 
by  the  hand  of  the  collector ;  to  indicate  how  futile  and  useless  it  is  to 
publish  or  even  make  manuscript  lists  of  the  plants  of  any  region  and 
leave  nothing  to  represent  this  information  aside  from  a  mental  recollec- 
tion or  a  printed  or  written  line ;  to  outline  the  limits  of  our  definite  in- 
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formation  and  to  indicate  the  directions  in  which  future  observations  may 
be  made  useful  if  accompanied  by  vouchers  that  will  enable  one  to  verify 
the  accuracy  of  the  information  at  any  future  time. 

The  fern  flora  of  Indiana  seems  meagre  to  one  familiar  with  the  profu- 
sion that  is  manifested  in  many  other  parts  of  the  country.  For  ferns  to 
flourish  there  must  be  more  uniformity  of  moisture,  and  less  irregularity 
of  season  than  have  been  manifested  in  this  state  in  recent  years.  A  cli- 
mate interrupted  by  long  periods  of  drought,  swamps  that  lose  their  water 
during  summer,  a  soil  that  is  constantly  being  gullied  by  rains  that  flow 
away  quickly  from  the  surface,  or  areas  that  are  likely  to  be  covered  by 
the  alluvium  of  rivers  at  times  of  high  water— these  are  not  the  condi- 
tions under  which  ferns  reach  a  high  state  of  development  in  either  luxu- 
riance or  variety.  The  ravines  along  the  streams  where  some  moisture  is 
always  present,  furnish  the  richest  stations  were  ferns  may  be  found 
within  our  limits  ;  permanent  swamps  will  also  furnish  their  quota  but  the  . 
variety  is  there  less  than  the  profusion  of  certain  species. 

There  are  just  50  species  of  Pteridophytes  that  now  stand  on  the  state 
list  either  verified  or  with  moTe  or  less  probability  of  verification.  Of 
these,  thirty-three  are  members  of  the  order  Filices,  and  the  remaining 
seventeen  are  distributed  among  the  five  related  orders.  Of  the  fifty  spe- 
cies, we  have  verified,  either  by  consultation  of  accessible  herbaria  or  by 
personal  collection  during  the  past  season,  all  but  ten,  as  follows :  Onoclea 
Struthiopteris,  Phegopteris  dryopteris,  Cheilanthes  vestita,  Equisetum  syl- 
vaticum,  E.  laevigatum,  E.  robustum,  E.  variegatum,  Lycopodium  ob- 
scurum,  L.  inundatum,  and  Selaginella  rupestris. 

Certain  species  have  been  credited  to  the  state  that  were  based  on  errors 
of  determination.  Among  these  Dryopteris  Filixmas  (Aspidium)  is  most 
prominent ;  this  has  been  variously  confused  with  D.  Noveboracensis  and 
especialy  with  D.  spinulosa.  Its  range  from  Lake  Superior  northward 
precludes  its  being  found  in  Indiana.  Phegopteris  polypodioides  was  as- 
serted by  one  correspondent  to  be  found  in  Jefierson  county  and  he  rein- 
forced his  statement  by  the  announcement  that  the  plant  had  been  de- 
termined at  Cambridge.  On  sending  for  the  plant  I  found  it  to  be  only  a 
young  plant  of  P.  hexagonoptera,  and  not  a  very  complete  specimen  at 
that.  Lycopodium  Selago  was  reported  by  two  collectors  from  Putnam 
county,  but  the  plant  growing  there  is  L.  lucidulum,  of  which  the  rock 
forms  bear  a  more  or  less  striking  resemblance  to  that  alpine  species.  Bo- 
trychium  lunaria  as  printed  in  the  list  of  plants  of  Dearborn  county  was  a 
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misprint  for  B.  lunarioides  as  I  learn  from  Dr.  Collins  himself. 

Cheilanthes  vestita  was  placed  in  the  state  list  from  Gibson  county,  pre- 
sumably on  the  authority  of  Dr.  Schneck's  Wabash  flora,  but  in  a  recent 
letter  Dr.  Schneck  informs  me  that  it  does  not  grow  in  his  vicinity  but 
farther  to  the  southwest  in  Illinois.  There  is  therefore  no  certainty  that 
it  belongs  to  our  flora. 

The  only  other  doubtful  plant  is  Equisetum  sylvaticum,  which  seems 
out  of  place  in  southern  Indiana.  No  specimens  of  the  original  collection 
were  saved  as  is  too  commonly  the  case  in  the  construction  of  local  floras. 

The  published  state  catalogue*  may  be  taken  as  a  datum  line  for  further 
reports ;  the  additions  to  the  state  flora  since  its  publication  are  as  follows : 

1.  Dnjopterh  spinulosa  intermedia  (Muhl)  Underw.  Was  first  collected 
and  identified  by  W.  S.  Blatchley,  in  Monroe  county,  and  later  in  Vigo 
county.  G.  C.  Hubbard  collected  it  in  Putnam  county,  where  it  is  not 
uncommon. 

2.  Asplenium  ebenoides  R.  R.  Scott.  A  single  spond  of  this  species  (sepa- 
rate from  the  main  specimen)  occurs  in  the  Wabash  College  herbarium 
collected  in  Jefierson  county,  by  J.  M,  Coulter.  It  is  a  rare  fern  and  by 
many  is  regarded  as  a  hybrid.  It  should  be  sought  where  its  supposed 
parents,  Camptoi^onis  and  Asplenium  platyneuron,  occur. 

3.  Equisetum  laevigatum  A.  Br.  Is  reported  by  Rev.  E.  J.  Hill,  from  Lake 
county,  and  its  distribution  is  likely  to  be  more  extensive,  as  it  might  be 
confused  somewhat  easily  with  E.  hyemale,  which  is  widely  distributed. 

4.  Lycopodium  lucididum  Michx.  Was  first  collected  by  G.  C.  Hubbard 
and  D.  T.  McDougal,  at  Fern,  Putnam  county.  It  is  somewhat  common 
in  the  ravines  at  that  place. 

The  following  species,  which  appear  in  neighboring  states,  are  to  be 
looked  for  in  this  state: 

Cheilanthes  gracilis  (Fee)  Mett.     (C.  lanuginosa)     Illinois. 

Woodwardta  areolata  (L.)  Moore.     (  W.  angustifolia)     Michigan. 

Dryopteris  crislata  (L.)  A.  Gray     (Rang  includes  Indiana.) 

Asplenium  montanum  Willd.     Ohio,  Kentucky. 

Botrychium  matricarisefolium  A.  Br.  Ohio.  There  would  seem  to  be  no 
reason  why  this  and  some  of  the  other  small  species  of  Botrychium  should 
not  be  found  In  this  state.  They  are  small  and  often  grow  in  grassy  woods 
and  are,  therefore,  easily  overlooked. 


■••■Catalogue  of  the  Phaenogamous  and  vascular  cryptogamous  plants  of  Indiana,  by 
editors  of  the  Bot.  Gazette  and  C.  R.  Barnes,  1881. 
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Lycopodium  daratum  L.  May  occur  on  some  of  the  higher  land  of  the 
state,  though  its  distribution  is,  in  general,  more  northerly. 

Species  of  Isoetes  should  be  found,  especially  in  our  northern  lakes. 

Turning,  now,  to  the  counties  from  which  plants  of  this  group  have  been 
reported  we  find  that  from  only  31  counties  have  we  any  information 
whatever  and  from  a  number  of  these  only  one,  or  at  most,  a  few  common 
species.  From  a  half  dozen  we  have  reasonably  full  returns  and  these  are 
mostly  those  in  which  a  college  is  located  at  the  county  seat.  Jefferson 
leads  with  31  species,  followed  by  Putnam  and  Monroe  with  27  each.  Clark 
stands  next  with  22  and  the  rest  are  20  or  mostly  much  less.  It  will  thus 
be  seen  that  fully  two-thirds  of  the  counties  of  the  state  have  not  been 
explored  botanically  and  represent  the  regions  into  which  missionary 
work  should  be  organized  by  the  Survey.  Of  those  that  have  been  ex- 
plored, certainly  less  than  a  dozen  are  even  fairly  well  known  in  their 
higher  or  vascular  flora. 

The  distribution  of  certain  species  has  more  than  a  local  interest ;  this 
is  specially  true  of  those  which  reach  their  northern  or  southern  limit  in 
the  state.  Of  these  Pohjjwdium  polypodioides  (P.  incanum)  is  an  example  of 
southern  form  whose  northern  range  in  Indiana  as  known  at  present  is  in 
the  counties  of  Posey,  Gibson,  Perry,  Floyd,  Clark  and  Jefferson.  It  is 
not  unlikely  that  this  range  will  be  considerably  extended  as  soon  as  some 
one  with  a  sharp  eye  goes  into  the  other  counties  of  the  southern  tiers.  It 
is  an  epiphytic  fern  growing  on  oaks  and  probably  other  trees.  Asplenium 
pinnatijidum  is  another  southern  fern  which  so  far  has  been  found  only  in 
Gibson  county.  Of  the  northern  species,  Woodnxirdia  Virginica  is  only 
found  in  Lake  and  LaPorte  counties  and  will  probably  not  be  found  far 
from  the  borders  of  the  great  lake.  SelagineUa  rupestrisis  at  present  known 
only  from  Lake  county,*  though  its  limits  are  likely  to  be  much  extended. 
The  various  species  of  lycopodium  are  likely  to  show  limited  northern 
range,  though  L,  complanainm  has  been  found  since  the  publication  of  the 
state  catalogue  in  the  counties  of  Putnam  and  Monroe,  but  always  on  the 
northern  exposures  of  the  hills.  The  further  stations  of  any  of  our  lyco- 
podiums  is  a  matter  of  more  than  local  interest.  Among  other  species 
that  seem  to  have  a  restricted  range  we  have  Onbclea  stndMopterU  reported 
only  from  Montgomery,  Phegopteris  drijopteris  from  Allen,  and  AqAenkuii 


-The  reference  in  the  state  catalogue  to  Gibson  county  proves  to  be  an  error,  as  the 
plant  thus  referred  to  turns  out  to  be  a  hepatic.  The  Montgomery  county  station  also 
needs  verification. 
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ebenoides  from  Jefferson.  While  all  these  need  further  verification,  there 
is  no  reason  apparent  why  they  should  be  thus  limited,  though  the  last 
named  species  is  always  a  rare  and  local  find. 

In  preparing  this  paper  the  following  herbaria  have  been  examined : 
Purdue  University,  containing  22  Indiana  species,  many  collected  by  Dr. 
C.  R.  Barnes,  in  Jefferson  county ;  the  herbarium  of  G.  C.  Hubbard,  with 
24  species,  collected  mostly  in  Southern  Indiana ;  that  of  Wabash  College, 
with  25  species,  largely  collected  by  Dr.  J.  M.  Coulter ;  that  of  DePauw 
University,  with  29  species,  collected  by  D.  T.  McDougal  in  Putnam  and 
by  W.  S.  Blatchley  in  Monroe  and  Vigo  ;  and  that  of  the  writer  with  35 
Indiana  species  collected  in  various  parts  of  the  state,  mostly  during  the 
present  season. 

Valuable  notes  have  also  been  sent  by  Rev.  E.  J.  Hill,  Dr.  J.  Schneck, 
W.  P.  Shannon,  W.  S.  Blatchley  and  Professor  A.  H,  Young.  It  4s  hoped 
that  the  work  of  a  second  season  will  give  more  defiiaite  and  fairly  com- 
plete information  regarding  the  distribution  of  critical  species. 


The  adventitiou>s  p  lants  of  Fayette  county,  Ind.   By  Robert  Hessler. 

During  the  period  from  1881  to  1890  the  writer  kept  a  close  Watch  upon 
t  he  flowering  plants  of  Fayette  county,  noticing  particularly  the  arrival 
of  plants  commonly  regarded  as  weeds.  During  those  ten  years  there 
were  at  least  thirty- five  new  arrivals  ;  of  these  twenty  appeared  along  the 
railroads,  ten  along  roadsides  and  waste  places,  four  in  meadows,  one  in  a 
cultivated  field.  Of  the  thirty-five,  seven  again  disappeared  after  a  year  or 
two,  eighteen  merely  held  their  own  or  spread  only  to  a  limited  extent, 
while  teai  have  swept  across  the  county  and  may  now  (t.  e.,  1890)  be  found 
almost  everywhere. 

A  brief  note  on  the  mnin  features  of  the  county  may  aid  in  better  under- 
standing t  he  changes  in  the  flora.  Fayette  county  is  almost  due  east  of 
.  the  capitral  and  ie  the  second  county  from  the  Ohio  state  line.  The  county 
was  for  merly  densely  wooded.  The  surface,  excepting  the  level  northwest 
portion,  is  rolling  and  in  places  even  hilly,  especially  along  the  southern 
boundary.  The  whole  surface  is  covered  by  drift.  The  county  is  divided 
from  jiorth  to  south  by  a  broad  valley  through  which  the  White  Water 
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river  flows.  The  valley  hag  a  black,  gravelly  soil  of  great  fertility.  The 
White  Water  railroad  traverses  the  county  from  north  to  south;  the  I-ake 
Erie  &  Western  goes  north  from  Connersville.  The  Cincinnati,  Hamilton 
&  Indianapolis  crosses  the  county  from  east  to  west,  and  crosses  the  W. 
W.  R.  R.  at  Connersville,  and  at  a  different  level.  I  mention  this  fact  be- 
cause it  has  some  bearing  on  the  distribution  of  weeds. 

In  the  following  notes  the  plants  are  given  in  the  order  of  arrival  by 
years.  The  first  two  years  are  grouped  together,  as  my  notes  do  not  allow 
me  to  differentiate.  At  that  time  I  did  not  get  over  the  county  so  much  as 
in  after  years,  and  some  of  the  plants  may  have  appeared  a  year  or  two  be- 
fore this  date.  After  the  vear  1882  I  traversed  the  ground  so  frequently 
that  I  am  sure  the  dates  given  for  the  arrival  of  new  species  are  correct. 
The  nomenclature  is  that  of  the  last  revised  edition  of  Gray. 

The  following  nine  plants  were  seen  during  the  years  1881  and  1882,  that 
is,  when  I  first  began  botanizing  systematically. 

Echinosperinum  Lappula,  seen  along  the  W.  W.  R.  R.  near  Connersville. 
The  patch  has  increased  only  slightly,  not  inclined  to  spread  much. 

Arenaria  serpylli folia,  a  small  plant  first  seen  along  the  W.  W.  R.  R.  below 
town.  Now  very  common  in  sandy  or  gravelly  soil.  Not  given  in  Coul- 
ter's catalogue  of  the  plants  of  Indiana.  • 

Potentilla  Norvegica,  occasionally  seen  in  meadows,  and  is  now  rather 
common. 

MecUcago  JirpuJina,  seen  along  the  C,  H.  &  I.  west  of  town,  is  now  fre- 
quently seen  along  the  railroads  and  roadsides. 

Dijsodia  chri/santhemoick^,  seen  in  the  locality  near  the  last,  and  is  now 
common  throughout  the  county. 

Geranium  Carolinianum,  along  the  W.  W.  R.  R.  below  town,  and  now 
along  the  whole  line. 

Verbena  officinalis,  along  roadsides  west  of  town,  now  frequently  seen  in 
the  valley. 

Montdia  tuherculata  (var.  suhmida),  first  seen  along  the  C,  H.  &  I.  R.  R. 
east  of  town,  now  common  along  that  road  and  frequent  in  the  valley. 

Croton  monanthogijnus  shows  the  rapid  spread  of  a  new  arrival.  In  1882  a 
small  patch  was  first  seen  a  few  miles  below  town  in  an  isolated  meadow 
near  a  creek.  The  next  year  it  appeared  along  the  W.  W.  R.  R.  Two 
years  later  it  could  be  found  throughout  the  White  Water  valley,  or  where- 
ever  there  was  dry  gravelly  or  sandy  soil. 

Beginning  with  the  year  1883  I  can  give  a  definite  date  for  each  species. 
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As   I  have  already  stated,  I  went  over  the  ground  so  frequently  that  I 
am  sure  the  plants  did  not  exist  before  the  date  given.    The  only  excep- 
tions to  this  statement  are  in  the  case  of  the  Balm  and  Poison  Hemlock,  these 
grew  in  isolated  places  not  frequently  visited. 
1883. 

Cassia  Chamaecrista,  appeared  along  the  W.  W.  R.  R.  south  of  town,  now 
frequent  along  all  the  railroads. 

Chri/santhemum  IcucantJumum,  the  Ox-eye  daisy,  in  a  meadow  near  town, 
now  frequently  seen. 

1884. 

Laduca  scariola,  a  rank  weed,  W.  W.  R.  R.  in  city,  spread  rapidly  along 
this  railroad  and  is  now  very  common  along  it. 

iViiCrtn(7raj>/)//sa/o*V?('s,  appeared  in  a  corn  field  near  the  railroad  south  of 
town,  disappeared,  again  reappeared  in  1888  and  again  disappeared. 

Eragrostis  major  (and  perhaps  also  E.  minor),  the  only  addition  in  the 
grasses  appeared  along  the  W.  W.  R.  R.,  above  town. 

1885. 

Gaura  biennis  in  a  waste  place  near  town,  now  occasionally  seen  along 
the  W.  W.  R.  R. 

Verbena  bracteosa,  along  roadsides  east  and  west  of  town,  mainly  on  up- 
lands, seldom  seen  in  the  valley. 

Lithospermum  arvense,  the  so-called  Wheat-thief,  along  W.  W.  R.  R.,  south. 
All  plants  seen  were  destroyed,  but  it  reappeared  the  next  year.  Now 
common  along  the  railroads,  but  as  yet  rare  in  fields  or  meadows. 

Solanum  Carolinense,  seen  along  the  C.,H.  &  I.  R.  R.,  east,  and  destroyed; 
none  seen  for  two  years.     It  is  now  frequently  seen. 
ISSt). 

Melilotus  alba,  the  sweet  clover,  appeared  along  the  C,  H.  &  I.  R.  R.,  west 
of  town.    It  is  now  a  very  common  and  rank  weed. 

Solidago  lanceolata,  along  roadsides  just  west  of  town;   not  inclined  to 


Rudbeckia  laciniata,  a  tall  cone-flower,'  appeared  in  the  valley,  and  is  ap- 
parently just  holding  its  own ;  is  not  spreading. 

Melissa  officinalis,  the  Balm,  is  no  doubt  an  escape  from  a  garden.  Not 
spreading. 

Verbena  stricta,  first  seen  along  the  W.  W.  R.  R.,  south  of  town ;  now  fre 
quent  along  this  road  and  occasionally  seen  along  the  other  railroads. 
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1SS7. 
This  year  was  the  banner  year  for  new  arrivals,  as  nine  new  species  ap- 
peared. 

Conium  maculatum,  a  few  individuals  of  this  rank  poisonous  plant  were 
seen  near  a  dwelling  in  an  isolated  region.  I  do  not  know  its  ultimate 
fate.    No  other  specimens  were  found. 

Saponaria  vaccaria  appeared  in  considerable  numbers  west  of  towil  along 
the  C,  H.  &  I.  R.  R.  This  is  an  annual  platit.  It  appeared  for  one  season 
only. 

CEnothera  nnuata,  a  few  plants  were  found  a  few  miles  east  on  the  C,  H. 
&  I.  R.  R.    Three  years  later  it  had  entirely  disappeared. 

Gaura  coccinea,  a  far  western  species,  appeared  near  the  last,  and  after  a 
few  years  died  out. 

Rudbeckia  spcciosa,  a  small  patch  of  this  showy  cone-flower  was  found  in 
a  wet  meadow  away  from  all  lines  of  travel.  This  patch  is  gradually  in- 
creasing and  when  in  full  bloom  presents  a  beautiful  appearance.  This 
plant  is  not  reported  in  Coulter's  Catalogue. 

Cnicus  arvensis,  the  Canada  thistle,  appeared  at  the  C,  H.  &  I.  R.  R. 
station.  The  attention  of  the  railroad  company  was  called  to  the  presence 
of  this  pest  and  all  specimens  were  thoroughly  destroyed.  It  has  not  been 
seen  since. 

Plantago  lanceolata  had  been  frequently  seen  in  the  county  below  us,  but 
not  until  1887  did  we  find  it  in  Fayette  county.  It  is  now  a  very  common 
weed. 

Euphorbia  detitata,  a  few  plants  appeared  for  a  season  along  the  W.  W.  R. 
R.,  a  mile  or  two  below  town.     Has  disappeared  entirely. 

Hypericum  perforatum,  a  single  plant  was  found  along  a  roadside  west  of 
town ;  it  was  destroyed  at  once. 

1888. 
Melilotus  officinalis,  the  yellow  sweet  clover,  appeared  along  the  C,  H.  & 
I.  R.  R.,  in  town. 

J  889. 
Plantago  Virginica  was  found  quite  abundantly  along  the  Ft.  Wayne  R.R., 
and  the  next  year  was  quite  common  along  all  the  railroads  in  the  valley. 
1890. 
Very  little  botanizing  was  done  this  year  and  only  one  new  species 
was  found.    Two  or  three  specimens  of  the  false  flax,  Camelina  saliva,  ap- 
peared along  the  W.  W.  R.  R.  below  town. 
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NEW    PLAXTS    NOW    COMMON. 

Out  of  the  thirty-five  new  arrivals,  the  following  nine  have  taken  the 
county  by  storm — that  is,  they  are  now  very  common : 

Arenaria  serpyllifolia.  Lactuca  scariola. 

Croton  monanthogynus.  Melilotus  alba. 

Dysodia  chrysanthemoides.  Plantago  Virginica. 

Chrysanthemum  leucanthemum.  Plantago  lanoeolata. 

Lithospermum  arvense. 


Some  evolution  among  cacti.     By  John  M.  Coulter. 
[Abstract.] 
The  nascent  tubercles  of  Eumamillaria,  Corijpliantha,  Echinocactus,  Ana- 
halonium  and  LopJiophora,  show  in  their  generic  characters  perfectly  inter- 
grading  characters,  which  serve  to  clear  up  certain  homologies  and  rela- 
tionships. 


PHYSICS  AND  CHEMISTBY. 


Permanganic  acid.    By  Thos.  C.  Van  Nuys  and  Sherman  Davis. 

It  is  the  purpose  of  this  investigation  to  work  out,  if  possible,  I.  Tht 
exact  conditions  under  which  permanganic  acid  or  its  salt  undergoes  spon- 
taneous decomposition.  II.  Whether  it  is  effective  as  an  oxidizing  agent 
in  the  decomposition  of  organic  matter. 

I.  For  determining  the  exact  properties  of  the  acid  or  its  salt,  the  fol- 
lowing plan  was  adopted.  Glass  tubes,  about  30  mm.  and  30  cm.  long 
were  sealed  at  one  end  and  carefully  annealed.  They  were  then  filled 
with  a  strong  H2SO4  sol.  of  potass,  pernjanganate  and  heated  to  100°C.  for 
12  hrs.  This  treatment  completely  removed  any  organic  matter  adhering 
to  them.  The  distilled  water  was  purified  by  boiling  a  strong  H2SO4  sol. 
of  potass,  permanganate,  with  a  condensing  apparatus,  for  some  time  and 
then  distilling  the  second  time  with  KMn04.  The  ]^aOH  used  in  making 
the  standard  alkali  sol.  was  prepared  from  the  pure  metal  and  abso- 
lutely pure  water.    The  tubes  were  then  carefully  rinsed  with  the  C.  P 
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Water  and  made  ready  for  use.  After  introducing  a  definite  (quantity  of 
the  standard  sol.  of  potass,  permanganate  from  a  burette,  graduated  to  j^^^ 
cc,  and  a  deiinite  amount  of  the  acid  or  alkali,  the  tubes  were  sealed,  then 
cooled  gradually  to  anneal  them.  When  cold,  the  tubes  were  well  shaken 
to  mix  the  fluid  and  then  introduced  into  a  copper  bath  4  in.  wide  and  15 
in.  long.  When  working  at  100°C.  pure  water  was  used  to  fill  the  bath  ; 
for  higher  temperatures  aniline  was  used.  We  found  aniline  preferable  to 
paraffin  because  the  heat  diffused  through  it  more  readily  and  uniformly. 
Many  conditions  were  tried  to  determine  if  possible  all  the  factors  which 
enter  into  the  problem.  From  the  data  obtained  there  seem  to  be  four 
primary  factors  which  influence  the  spontaneous  decomposition  of  perman- 
ganic acid.  1.  The  quantity  and  kind  of  acid  or  alkali  used.  2.  Time  of 
heating.  3.  Temperature.  4.  Dilution.  This  is  shown  by  the  following 
data :     I.  Quantity  and  kind  of  acid  used : 
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Dec. 

1 

2 

X 

lOcc 

12.00 

2  25 

2hr 

8cc 

2 

2 

X 

lOcc 

12.00 

2.35 

2hr 

8cc 

3.2 

100°  c 

3 

2 

X 

lOcc 

12.00 

0  00 

2hr 

Sec 

4 

2 

X 

lOcc 

12.00 

2.20 

2hr 

See 

5 

2  1     X 

lOcc 

12.00 

2.25 

2hr 

8cc 

1 

Ice 

X 

lOcc 

12.00 

2.20 

2hr 

9cc 

1.8 

o 

Ice 

X 

lOcc 

12.00 

2.20 

2hr 

9cc 

3 

Ice 

X 

lOec 

12.00 

2.15 

2hr 

9cc 

Orthophosph( 

5ric  acid  shows  less  decomposition. 

II.     A.     Tim 

i  of  heating. 

n 

SO3- 
n 

KM  no  4 

Per  cent. 

JSo. 

lioH 

10 

Oxal.  A 

KMnO^ 

Time. 

Water. 

Dec. 

1 

2cc 

X 

lOcc 

12  00 

2.20 

Ihr 

Sec 

o 

2cc 

X 

lOcc 

12.00 

2.15 

Ihr 

Sec 

1.6 

3 

2cc 

X 

lOcc 

12.00 

2.20 

Ihr 

Sec 

4 

2cc 

X 

lOcc 

12  00 

2.15 

Ihr 

See 

By  using  4-6-8cc  of  acid  with  constant  time,  temp,  and  dilution,  we  find 
the  per  cent,  decomposition  is  almost  exactly  proportional  to  the  quantity 
of  acid  used.    It  may  be  represented  by  the  curve  A. 

By  using  constant  acid  and  dilution  and  temp,  the  per  cent,  decomposition 
is  approximately  proportional  to  the  time  of  heating.  Its  curve  is  therefore 
the  same  as  that  for  the  acid  decomposition  B.  with  XaOH. 
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The  NaOH  sol.  of  permanganic  acid  is  much  more  stable  under  like  con- 
ditions than  the  HaSO^  sol.    This  is  shown  by  the  following  data: 


No. 

NaOH 

KMnO^ 

Oxal.  A. 

KMnO^ 

Time. 

Water. 

Per  cent. 
Dec. 

100°C 

1 
2 

3 

2cc 
2cc 
2cc 

10.00 
10  00 
10  00 

12.00 
12.00 
12.00 

2.07 
2.02 
2.00 

Ihr 

Ihr 
Ihr 

8 
8 
8 

0.2 

1 
2 
3 

4cc 
4cc 
4cc 

10.00 
]0.00 
10.00 

12.00 
12  00 
12.00 

2.05 
2.12 
2^05 

Ihr 
Ihr 
Ihr 

8 
8 

8 

0.7 

6 
0 

10.00 
10.00 
10.00 
10.00 

12.00 
12.00 
12.00 
12.00 

2.05 
1.95 
2  01 
2.05 

Ihr 
Ihr 
Ihr 
Ihr 

8 
8 
8 
8 

0.2 

From  these  data  we  see  that  the  amount  of  decomposition  is  within  the 
limit  of  error  in  manipulation,  for  the  time  and  temp.  used. 

By  increasing  the  time  to  2  hr.  and  dilution  to  50cc  there  is  no  appreci- 
able increase  in  the  amount  of  decomposition. 

If  the  temp,  be  raised  to  175°C,  the  other  conditions  remaining  constant, 
the  dec.  rises  to  2  per  cent. 


NaOH 

KMn04 

Oxal.  A 

KMnO^ 

Time. 

Dil. 

Temp.  175 

1 

6 
6 
6 

100 
100 

100 

12.00 
12.00 
12.00 

2.20 
2.20 
2.20 

Ihr 
Ihr 
Ihr 

34 
34 
34 

Per  cent.  2  j^t. 

In  all  these  cases  we  have  used  a  xs  ^^or.  sol.  KMnOj ;  if  xjro  ^^e  used  the 
decomposition  especially  with  H2SO4  is  much  greater. 

II.  In  studying  the  oxidation  properties  of  the  NaOH  sol.  we  followed 
the  outline  given  by  Lentz.  We  find  that  by  using  a  Nor.  sol.  NaOH,  a  -^^ 
Nor.  KMnO^  Sol.  and  diluting  to  a  definite  volume— lOOcc— the  oxidizing 
properties  of  this  acid  is  much  greater  than  shown  by  him.  We  succeeded  in 
oxidizing  97  per  cent,  of  a  standard  sol.  of  grape  sugar,  even  under  secondary 
conditions  and  obtained  constant  results  in  each  case.  The  work  on  oxi- 
dation has  not  been  developed,  but  it  appears  from  what  has  been  done, 
that  this  method  with  the  standard  NaOH  sol.  and  the  sealed  tube  can  be 
made  to  completely  oxidize  such  substances  as  sugar  and  glycerine. 
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Detection  of  hydrocyanic  acid  in  traces.  By  Thos.  C.  Van  Nivs  and 
Sherman  Davis. 

The  detection  of  HCN  in  traces  in  the  presence  of  hydroferro-  and  hydro- 
ferricyanic  acid,  according  to  the  method  of  Otto,  is  attended  with  many 
difficulties.  In  our  laboratory  practice  we  have  failed  to  find  it  suffi- 
ciently delicate  and  reliable.  The  distillation  at  50,  60,  or  even  at 
80  per  cent,  often  fails  to  drive  over  the  free  hydrocyanic  add.  As  a  sub- 
stitute for  this  method  we  cheerfully  recommend  the  following  method : 

I.  When  a  large  quantity  of  organic  matter  in  a  coar.se  condition  is 
present,  introduce  it  into  a  fine-meshed  silk  seive.  Moisten  it  all  over 
with  a  10  per  cent.  sol.  tartaric  acid  and  wash  into  a  500cc.  cylinder,  glass 
stoppered,  with  distilled  water,  until  the  total  vol.  amounts  to  200-250(C. 
If  the  organic  matter  is  very  finely  divided,  introduce  the  substance  at 
once  into  the  cylinder,  dilute  with  water  to  200cc.  Make  acid  with  a  10 
per  cent.  sol.  tartaric  acid,  add  lOOcc.  ethyl  ether,  and  shake  the  mixture 
for  some  time.  Let  the  ether  separate  and  pipette  it  off  into  an  evapor- 
ating dish.  Eepeat  the  process  of  extracting  with  the  ether,  the  second, 
and  if  necessary,  the  third  time,  using  smaller  quantities  of  ether.  Unite 
the  ether  extracts.  Render  the  ether  sol.  slightly  alkaline  with  an  alco- 
holic solution  of  KOH,  stir  very  thoroughly,  and  allow  the  ether  to  evap- 
orate spontaneously.  This  leaves  the  trace  of  hydrocyanic  acid  in  combi- 
nation with  potash,  as,  a  fixed  salt.  Transfer  the  residue  from  the  ether 
extract  to  a  large  test  tube.  The  tube  should  be  provided  with  a  stopjier 
with  double  perforations.  Through  one  pass  a  veil  fitting  glass  tube,  and 
terminate  it  at  the  under  surface  of  the  cork ;  through  the  other  perfora- 
tion pass  a  well  fitting  glass  tube  whose  lower  end  is  drawn  out  to  a  very 
fine  point,  and  let  it  extend  to  the  bottom  of  the  test  tube.  Connect  the 
tube  which  teaches  to  the  bottom  of  the  test  tube  with  a  hydrogen  gener- 
ator. The  other  and  shorter  tube  is  connected  with  a  Liebig'sbulb  con- 
taining 25cc  of  a  mixture  of  3  pts.  of  yellow  amononia  sulphid  and  one  pt. 
NHjOH.  Make  the  ether  residue  in  the  test  tube  acid  with  tartaric  acid. 
Make  the  connections  as  above  described,  and  pass  a  slow  stream  of  hy- 
drogen through  the  sol.  for  30-45  min.  Break  the  connection  after  the  gas 
has  passed  sufficiently  long,  transfer  the  am.  sulphide  sol.  to  a  large 
watch  glass,  and  allow  it  to  evaporate  high  over  a  free  flame.  By  this  pro- 
cess the  hydrocyanic  acid  which  passes  over  with  the  hydrogen  gas  is 
transformed  into  am.  sulphocyanate.  When  the  am.  sulphide  sol.  has 
been  completely  decomposed  by  evaporation,  take  up  w'ith  distilled  water 
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(lOcc),  filter  through  a  small  filter,  if  necessary,  and  test  the  sol.  for  am. 
sulphocyanate  with  ferric  chloride.  By  this  process  we  have  succeeded  in 
finding  one  part  of  hydrocyanic  acid  in  200,000  parts  of  water  and  organic 
matter.  The  method  is  especially  recommended  in  cases  of  toxic  analysis, 
where  the  ferro  and  ferrircyanides  may  be  present. 


1.4  DIAMIXO-CYCLOHEXANE.       By  W.  A.  NOYES  AND  IT.  H.  BaLLARD. 

[Abstract.] 

The  chloride  was  prepared  from  succinylosuccinic  ester  by  saponification 
with  sulphuric  acid  formation  of  the  dioxime,  and  reduction  with  so- 
dium and  alcohol.  Solutions  of  a  mixture  of  equivalent  quantities 
of  the  amino-chloride  and  sodium  nitrite  evolve  on  heating  nearly 
two  atoms  of  nitrogen.  The  same  is  true  of  a  solution  of  the  amino 
nitrite,  prepared  by  adding  silver  nitrite  to  the  amino  chloride. 

The  products  of  the  reaction  as  deduced  from  their  chloroplatinates 
are  1.4  amino-hydroxy-cyclohexane  and  J^  tetrahydro-aniline. 


Ox  A  CASE  OF  STEREO-ISOMERISM   IN    THE    HYDRAZONES  OF    BENZOIN.      By  ALEX- 
ANDER S.MITH. 

Only  four  or  five  cases  of  isomerism  have  as  yet  been  discovered  among 
the  hydrazones.  In  each  case  the  two  isomers  are  made  in  a  similar  man- 
ner and  possess  similar  chemical  properties,  indicating  identity  in  constL- 
tution.  In  each  case,  however,  the  isomers  may  be  distinguished  by  dif- 
ference in  solubility,  melting  point  and  stability.  The  two  hydrazones  of 
benzoin  described  in  this  paper  are  related  to  each  other  in  the  same  way, 
and,  therefore,  fall  into  line  with  the  previously  described  cases. 

Both  are  formed  when  benzoin  and  phenylhydrazine  are  heated  in 
alcoholic  solution,  while  the  y5-hydrazone  alone  is  produced  when  the  in- 
gredients are  heated  without  any  solvent. 

The  «-hydrazone  melts  at  158°-159°,  is  very  stable  in  comparison  with 
the  other  variety,  and  is  only  one-fourth  as  soluble  in  alcohol. 


267 

The  (S-hydrazone  melts  at  106°,  and  is  easily  decomposed,  even  by  pro- 
longed heating  with  alcohol. 

According  to  Hantsch  &  Werner's  theory,  they  should  receive  the 
formuho : 

C«  Hs— C— CH  (OH)— C,  H,  C,  H^— C— CH.(OH)— C«  H-, 

li  '11 

C,  H,  HN-N  N-XH  C«  H5 

a-Hydrazone —  ^J-Hydrazone — 

Stable.   M.  P.  158°-]  59°.       '  Tnstable.   M.  P.  106°. 


Camphoric  acid.     By  W.  A.  Noves. 
[Abstract.] 
When  methyl  sodium  camphorate  is  treated  with  phosphorus  oxychlor- 
ide  and  the  product  obtained  is  treated  with  ammonia,  an  amide  having  the 

CO.CH3 
formula  C,H  1 4 ^  is  obtained.     When  this  amide  is  treated  with  a 

^COXH. 

solution  of  sodium  hypobromite,  an    amine,  probably  of   the  formula 

/CO3CH3 
C^Hi^^  is  obtained.    The  study  of  these  compounds  is  still  in 

progress,  and  it  is  hoped  that  others  may  be  obtained  from  them  which 
will  throw  new  light  on  the  structure  of  camphoric  acid. 


The  detection  of  strychnine   in  an  exhumed  human  body.     By  W.  A. 

NOYES. 

[Abstract.] 
The  stomach,  liver,  and  a  portion  of  the  intestines  of  a  child  were  sub- 
mitted for  examination  on  April  26th  of  this  year.  The  child  died  on 
June  23d,  1892,  and  was  buried  the  following  day.  The  body  was  exumed 
on  April  25th,  1893.  A  small  amount  of  strychnine  was  recovered  and 
was  identified  by  the  reaction  with  potassium  pyrochromate  and  sulphu- 
ric acid,  by  the  bitter  taste,  by  the  crystalline  form,  by  the  crystals  ob- 
tained from  the  chloride  with  potassium  chromate,  and  by  the  effect  of  a 
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small  portion  on  a  small  frog,  The  frog  died  after  developing  the  tetanus 
characteristic  of  strychnine  poisoning.  The  case  is  of  interest  because 
of  the  length  of  time  which  elapsed  before  the  body  was  exumed,  there 
being  few,  if  any,  cases  recorded  where  strychnine  has  been  found  in  an 
exhumed  body  after  so  long  a  time ;  also,  because  a  considerable  portion 
of  the  strychnine  was  retained  in  the  fatty  matter  and  required  different 
means  from  those  usually  employed  for  its  separation.  A  full  account  of 
the  case  will  appear  in  the  Journal  of  the  American  Chemical  Society. 


The  absorption  of  poison  by  dead  animal  tissue.     By  P.S.  Baker. 

The  alarming  frequency  of  the  criminal  use  of  arsenic  has  led  to  the  study 
of  its  effects  on  the  bodies  of  living  and  dead  animals. 

There  has  been  reason  to  believe  that  arsenic  was  introduced  into  the 
bodies  of  men  after  death,  and  that  involved  the  investigations  of  the 
courts  in  more  or  less  confusion.  Inquiries  have  therefore  been  made  as 
to  whether  arsenic  may  or  may  not  be  absorbed  by  the  corpse  from  ex- 
ternal sources,  and  the  answers  to  these  inquiries  have  never  been  satis- 
factory. 

The  author  has  found  by  numerous  experiments  on  cats  that  arsenic  in- 
jected under  the  skin,  from  twenty  to  thirty  minutes  after  death,  will 
penetrate  to  the  internal  organs ;  but  if  the  injection  be  made  later  than 
seventeen  hours  after  death,  it  could  not  be  found  in  the  internal  organs. 

The  work  is  still  in  progress  to  answer  several  questions  involved  in  the 
study. 


On  the  variation  of  strength  of  timber  at  different  parts  ok  the  cross 

SECTION  OF  the  TREE.      By  PrOF.  T.  GrAY. 

[Abstract,] 

In  Bulletin  No.  8,  of  the  Forestry  Division  of  the  U.  S.  Department  of 

Agriculture,  Prof.  J.  B.  Johnston  refers  to  this  subject  in  connection  with 

a  series  of  tests  on  long-leafed  pine.    Prof.  Johnston's  experiments  showed 

a  variation  of  about  12  per  cent,  of  the  average  tensile  strength,  the  maxi- 
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mum  being,  for  butt  logs,  at  least,  about  one-third  of  the  radius  from  the 
center  of  the  tree. 

A  few  weeks  ago  while  making  some  tests  of  the  strength  of  burr  oak 
and  white  oak,  I  was  rather  surprised  to  find  a  variation  of  tensile  strength 
of  much  greater  amount  than  that  obtained  by  Prof.  Johnston  for  pine. 
In  the  case  of  the  white  oak  the  strength  varied  from  12,000  pounds  per 
square  inch  at  about  one  and  a  half  inches  from  the  surface  of  the  tree  to 
about  24,000  pounds  per  square  inch  at  a  similar  distance  from  the  center. 
The  log  was  about  ten  inches  radius  and  the  variation  was  nearly  uni- 
form from  the  outside  to  the  center.  The  burr  oak  showed  a  similar  vari- 
ation, but  unfortunately  the  record  of  some  of  the  tests,  taken  when  I 
was  unable  to  attend  personally  to  the  matter,  have  been  lost.  I  have 
since  made  similar  tests  on  water  oak  and  on  red  oak.  The  results  in  the 
water  oak  show  no  decided  variation  across  the  sections.  The  average 
strength  was  about  14,000  pounds  per  square  inch,  and  as  nearly  uniform 
as  is  to  be  expected  in  tests  of  timber.  The  red  oak  was  also  much  more 
nearly  uniform  in  strength  across  the  sections  than  the  white  oak,  but  in 
this  case  there  was  good  evidence  that  the  outside  wood  was  the  stronger, 
especially  on  the  side  of  the  tree  which  had  the  larger  growth.  The  vari- 
ation in  this  case  was  from  about  1-5,000  pounds  on  the  square  incii  at  the 
center  to  18,000  pounds  on  the  square  inch  at  the  outside.  The  stronger 
timber  was,  however,  in  this  case,  confined  to  about  three  inches  of  the 
outer  end  of  the  radius. 


On  AN  AUTOGRAPHIC    METHOD    OF    TESTIN(t    THE    MAGNETIC   QUALITIES  OF  IRON. 

By  Prof.  T.  Gray. 

[ABSTRACT.] 

At  last  Christmas  meeting  of  the  Indiana  Academy  I  gave  a  brief  de- 
scription of  some  experiments  which  I  had  made  on  the  magnetic  quali- 
ties of  iron  and  of  the  results  I  had  obtained  in  these  experiments,  which 
were  of  a  preliminary  character.  The  general  principle  of  the  method  was 
to  deduce  the  magnetic  properties  of  the  iron  from  the  electro  magnetic 
inertia  of  a  circuit  composed  mainly  of  a  magnetizing  coil  surrounding 
the  iron.  This  electro-magnetic  inertia  is  evidenced  by  the  relative  values 
at  each  instantof  the  impressed  e.  m.  f.  on,  and  the  current  flowing  through 
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the  circuit  when  one  or  both  of  these  quantities  is  varying.  Since  that 
meeting  I  have  been  successful  in  making  use  of  an  autographic  device 
for  recording  the  variations  of  the  current  during  its  rise  from  zero  to  a 
maximum  immediately  after  the  circuit  is  closed  on  a  constant  battery. 
The  e.  m.  f.  is  in  this  case  constant,  and  the  variation  of  the  current  indi- 
cates the  electro-magnetic  inertia,  and  consequently,  magnetic  quality  of 
the  iron. 

The  autographic  apparatus  consists  of  a  modiflcati«n  of  the  Thomson 
siphon  recorder,  used  for  submarine  telegraphy.  A  rectangular  coil  of  a 
few  turns  is  suspended  between  the  poles  of  a  powerful  electro-magnet 
which  is  separately  excited.  The  coil  is  made  to  form  part  of  the  electric 
circuit  containing  the  magnetizing  coil,  and  hence,  as  the  current  varies 
in  the  circuit,  the  coil  turns  between  the  poles  of  the  magnet.  A  long, 
glass  siphon  pen  records  the  motion  of  the  coil,  or  rather  its  position  at 
every  instant,  on  the  record  sheet  of  a  chronograph.  We  thus  get  a  curve 
of  which  the  abscissa?  are  intervals  of  time  from  the  instant  of  closing 
the  circuit  and  the  ordinate  strength  of  the  current  at  the  end  of  these 

dc 

intervals  of  time.    This  curve  must  be  expressed  by  the  equation  L—-+ 

RC=E  where  L  is  the  coefficient  of  electro  magnetic  inertia  of  the  cir- 
cuit, R  the  resistance,  C  the  current  and  E  the  impressed  e.  m.  f.  The 
product  EC  represents  the  e.  m.  f.  required  to  keep  a  constant  current  C 

flowing  through  the  circuit,  and  L—  represents  the  back  e.  m.  f.,  due  to 

dt 

self-induction.  We  may  put  the  equation  in  the  form  L-—-^Y.—IiC=e, 
or,  Ldc=edt.  The  quantity  e  at  any  instant  is  the  difference  between  the 
ordinate  at  that  instant  and  the  maximim  ordinate  of  the  curve  when 
the  impressed  e.  m.  f.  curve  is  drawn  to  such  a  scale  as  to  coincide  with 
the  maximum  value  of  the  current  curve.  We  then  get  e  readily  from 
the  curve.  Also  edt  is  the  increase  of  induction  in  time  dt,  and  therefore 
the  area  included  between  the  current  curve  and  the  e.  m.  f.  curve  up  to 
any  instant  gives,  when  multiplied  by  the  proper  constant,  the  total  in- 
duction up  to  that  instant.  These  different  inductions,  when  expressed 
graphically,  with  magneto-motive  forces  derived  from  the  strength  of  the 
current  and  the  proper  constants  of  the  magnetizing  coil  as  abscisste,  give 
the  ordinary  magnetization  curve.  From  this  curve  the  permeability  of 
the  material,  the  dissipation  of  energy  in  cyclic  action,  and  so  forth,  can 
be  readily  derived  in  the  ordinary  way. 
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The  value  ©f  the  steam  piph  within  the  smoke  box  op  a  locomotive,  as  a 

MEANS  OF  SUPERHEATING.       By  Wm.  F.  M.  GoSS. 

The  pipe  connection,  by  which  steam  is  conveyed  from  the  boiler  to  the 
engines  of  an  American  locomotive,  begins  at  the  throttle  valve  within  the 
dome  of  the  boiler,  and  extends  forward  along  the  inside  of  the  boiler 
until  it  finally  passes  out  through  forward  head  into  the  smoke  box.  Here 
it  receives  a  fitting  known  as  the  "  T-head,"  from  which  branch  pipes  lead- 
ing to  the  cylinders  on  either  side  of  the  machine.  The  T-head  and  the 
two  branch  pipes  are  exposed  to  the  temperature  of  the  smoke  box,  which, 
when  the  engine  is  in  action,  is  several  hundred  degrees  higher  than  the 
temperature  of  the  steam  within  the  pipes,  and  it  is  therefore  evident 
that  the  latter  must  receive  some  heat  from  the  smoke  box  in  its  passage 
through  these  pipes.  The  amount  of  heat  thus  transmitted,  however,  has 
always  been  a  matter  of  speculation. 

Designers  of  compound  locomotives  have  often  arranged  an  enlarged 
pipe  within  the  smoke  box  to  serve  in  the  double  capacity  of  receiver  and 
re-heater,  the  expectation  being  that  the  steam  exhausted  from  the  high 
pressure  cylinder  would  be  dried,  or  even  superheated,  by  its  passage 
through  this  pipe  in  its  course  to  the  lower  pressure  cylinder.  To  throw 
some  light  on  the  extent  of  the  drying  or  superheating  effect,  as  well  as 
to  settle  another  question  at  issue,  the  following  experiment  was  made 
upon  the  Purdue  experimental  locomotive : 

A  thermometer  having  been  inserted  in  the  T-head,  another  in  the  mid- 
dle of  one  branch  of  the  steam  pipe,  and  a  third  in  the  saddle  close  to  the 
valve-box,  the  locomotive  was  run  with  the  throttle  partially  open,  the 
drop  in  pressure  from  the  boiler  to  the  pipe  being  sufficient  to  superheat 
all  of  the  steam  at  the  lower  pressure.  It  is  evident  that  a  change  in  the 
quality  of  the  steam  as  it  passed  from  one  thermometer  to  another  in  its 
course  to  the  cylinders  woald  be  at  once  detected  by  a  change  of  tem- 
perature. 

The  conditions  of  the  test  were  maintained  for  half  an  hour  or  more  be- 
fore observations  were  taken,  after  which  time  the  thermometers  were 
read  and  other  observations  taken  simultaneously  at  five  minute  intervals 
for  a  second  half  hour.     The  following  is  a  summary  of  results : 

Smoke  box  temperature 700.     °  F 

Increase  of  smoke  box  temperature  over  temperature  of  steam  in 

the  boiler 345.     °  F 

Temperature  in  T-head 335.30°  F 
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Temperature  in  middle  of  steam  pipe 339.05°  F 

Temperature  in  saddle 327.87°  F 

Pressure  in  dry  pipe  by  gauge 70  lbs 

Temperature  of  saturated  steam  at  pressure  in  dry  pipe     ....  315.68°  F 
Approximate  time  occupied  by  the  steam  in  passing  the  steam 

pipe 0.1  seconds 

It  will  be  seen  that  the  temperature  of  the  steam  was  increased  4.4°  F  in 
passing  half  the  length  of  the  branch  pipe,  which  is  equivalent  to  a  gain 
of  8.8°  F  in  its  passage  through  the  whole  length  of  the  branch  pipe.  The 
transfer  of  a  quantity  of  heat  represented  by  this  increase  of  temperature 
would  affect  moist  steam  by  increasing  its  dryness  about  0.5  of  1  per  cent., 
an  amount  too  small  to  affect  the  efficiency  of  the  whole  machine  to  any 
measureable  extent. 

The  thermometer  in  the  saddle  indicated  a  temperature  of  9.4°  F  lower 
than  the  temperature  in  the  T-head,  and  18.2°  lower  than  the  presumable 
temperature  at  the  end  of  the  steam  pipe,  so  that,  from  the  T-head  to  the 
cylinder,  there  is  no  gain,  but  an  actual  loss  of  heat  by  the  steam.  This 
effect  is  to  be  accounted  for  in  the  fact  that  the  mean  temperature  within 
the  cylinders  is  much  lower  than  the  temperature  of  the  incoming  steam, 
which,  combined  with  the  effect  of  radiation  from  the  saddle,  operates  to 
lower  the  temperature  of  the  iron  which  surrounds  the  steam  in  its  pas- 
sage through  the  saddle.  It  is  certainly  clear  that  the  cooling  effect  of  the 
saddle  more  than  offsets  the  gain  in  heating  effect  secured  from  the  smoke 
box. 

The  conditions  were  varied  and  all  of  the  work  repeated  several  times 
with  the  same  general  results.  The  figures  given  represent  the  test  giving 
the  greatest  heating  effect. 

Enlarging  the  pipes  within  the  smoke  box  would  have  a  beneficial  ef- 
fect in  increasing  the  action  herein  considered,  since  it  would  add  to  the 
extent  of  heating  surface  and  lengthen  the  time  occupied  by  the  steam  in 
passing  the  same,  but,  as  a  practical  matter,  a  limit  to  such  enlargement 
is  soon  reached. 

As  affecting  the  reliability  of  results,  it  may  be  said  that  the  thermome- 
ters used  have  a  range  of  from  100  C  to  200  C  and  read  to  i  of  a  degree. 
They  were  inserted  in  long  tubes,  and  at  the  T-head  and  at  the  middle  of 
the  steam  pipe  these  tubes  were  protected  by  allowing  steam  to  flow  past 
them  under  pressure  into  the  atmosphere.  Before  being  used  the  ther- 
mometers were  carefully  compared  when  in  the  identical  tubes  used  upon 
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the  locomotive  by  subjecting  them  to  saturated  steam  of  about  the  same 
temperature  as  that  recorded  in  the  experiment.  The  reading  of  one  was 
accepted  as  standard,  and  the  errors  of  the  other  two  determined. 


An  experimental  stx'dy  of  the  action  ok  the  coiNTKRiiAi.ANi  k  in  LOCO.MO 
TivE  dkivewjieels.     By  Wm.  F.  M.  Goss. 

In  the  mechanism  of  the  locomotive,  the  mass  of  the  reciprocating  parts 
(piston,  piston  rods,  crosshead,  etc.)  is  balanced  to  a  greater  or  less  extent, 
by  the  addition  of  masses  to  the  drivers,  known  as  counterbalances.  But 
the  counterbalances  move  in  circular  paths,  so  that  it  is  only  the  horizon- 
tal component  of  the  radical  force  derived  from  them  that  serves  to  neu- 
tralize the  effect  of  the  reciprocating  parts ;  while  the  vertical  component 
of  these  counterbalances  is  an  unbalanced  force  causing  the  pressure  of 
the  drivers  on  the  rails  to  vary  with  every  revolution.  The  extent  of  the 
disturbing  eft'ects  of  this  unbalanced  vertical  component  has  long  been 
a  question  of  serious  concern  to  the  locomotive  designer;  but  in  this 
country,  at  least,  they  have  found  but  little  light  to  guide  them.  It  has 
been  difficult  to  ascertain  enough  of  the  conditions  existing  at  any  phase 
of  the  wheel's  motion  to  serve  as  a  basis  for  satisfactory  mathematical 
work,  and  no  solution  has  as  yet  been  presented  which  will  enable  the 
designers  to  anticipate  effects  which  are  incident  to  the  action  of  the  com- 
pleted machine.  Practical  demonstrations,  however,  are  not  wanting. 
Bridges  are  shaken  until  they  fall,  and  rails  are  actually  crooked  under 
the  stresses  brought  upon  them  by  locomotives  passing  at  high  speed. 

It  occurred  to  the  writer  that  in  the  case  of  the  Purdue  experimental 
locomotive  a  study  could  be  made  of  the  extent  of  this  changing  pressure 
of  the  wheel  upon  the  rail,  by  feeding  a  wire  under  the  wheel  and  by 
making  use  of  the  resulting  variations  in  its  thickness.  This  was  first 
accomplished  last  spring,  but  the  most  satisfactory  results  have  been  ob- 
tained during  the  term  just  closed.  A  light  mark  made  with  a  cold  chisel 
across  the  face  of  the  wheel  leaves  its  impression  in  the  wire  and  furnishes 
the  desired  reference  point,  by  means  of  which  particular  effects  may  be 
connected  with  their  appropriate  wheel  positions. 

The  following,  concerning  one  of  the  rear  drivers,  may  be  of  interest: 

The  pressure  which  this  wheel  exerts  upon  the  rail  when  at  rest  is  7 
tons,  and  its  counterbalance,  reduced  to  the  radius  of  the  crank  pin,  weighs 
18 
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400  pounds  more  than  is  necessary  to  balance  the^-evolving  weights  at  the 
crank  pin,  that  is,  so  far  as  vertical  effects  are  concerned,  the  wheel  is  400 
pounds  out  of  balance. 

Wires  which  have  passed  under  the  wheel  at  speeds  below  30  miles  do 
not  vary  greatly  in  thickness.  At  a  speed  of  59  miles  (333  rev.)  however, 
a  very  short  section  of  the  wire  is  left  entirely  round,  showing  clearly  that 
at  this  speed  there  is  an  instant  in  the  revolution  of  the  wheel  when  it 
exerts  absolutely  no  pressure  upon  the  rail,  and  making  it  fair  to  assume 
that  there  is  another  instant  when  it  exerts  double  the  pressure  it  trans- 
mits when  at  rest.  In  other  words,  in  half  a  revolution,  occupying  less 
than  a  fifth  of  a  second,  the  wheel  pressure  varies  from  nothing  to  14  tons. 
The  increment  of  the  pressure  is  really  more  rapid  than  this,  for  it  is  found 
that  the  maximum  lift  occurs  after  the  counterbalance  has  passed  the 
vertical  by  a  considerable  angle.  During  the  upward  action  the  wheel 
lags  and  during  the  downward  action  there  is  a  corresponding  acceler- 
ation. 

For  speeds  above  50  miles  the  undamaged  portion  of  the  wire  is  longer. 
Thus  for  65  miles  it  is  about  45  inches,  showing  the  wheel  to  be  off  the 
rail  for  almost  a  (|uarter  of  a  revolution,  and  its  return  to  the  rail  is  corre- 
spondingly rapid.    The  destructive  effect  of  such  a  blow  is  enormous. 

Complete  wires  are  shown,  also  a  diagram  of  a  typical  wire  taken  at  65 
miles  in  which  the  vertical  scale  is  greatly  increased  and  the  horizontal 
scale  is  diminished  as  compared  with  the  actual  dimensions  of  the  wire. 
This  diagram  shows,  as  do  all  the  wires,  the  lagging  of  the  wheel  in  its 
upward  motion  and  the  rapidity  of  its  return  to  the  rail. 

In  addition  to  the  immediate  results  yielded,  this  experimental  investi- 
gation may  serve  as  a  means  to  a  more  complete  mathematical  analysis  of 
the  subject.  This  latter  phase  of  the  work  is  now  being  very  skillfully 
developed  by  Mr.  Daniel  Royse,  M.  M.  E.,  Junior  member  of  the  A.  S.  of 
M.  E.,  to  whom,  also,  I  am  indebted  for  numerical  results  derived  from  a 
study  of  many  wires. 


Tjie  Colvmhian  Mi'SEUM.     By  John-  M.  Coui.tkk. 
[Abstkact.] 
An  explanation  of  the  organization  of  the  Columbian  Museum  and  its 
scientific  possibilities. 
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